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PREVENTION OF LOSS AND RESTORATION OF BONE MASS BY CERTAIN 

PROSTAGLANDIN AGONISTS 
BACKGROUND OF INVENTION 
This invention relates to prostaglandin agonists, pharmaceutical compositions 
5 containing such agonists and the use of such agonists to prevent bone loss or restore 
or augment bone mass including the treatment of conditions which present with low 
bone mass in mammals, including humans. 

Osteoporosis is a systemic skeletal disease, characterized by low bone mass 
and deterioration of bone tissue, with a consequent increase in bone fragility and 
10 susceptibility to fracture. In the U.S., the condition affects more than 25 million people 
and causes more than 1.3 million fractures each year, including 500,000 spine, 
250,000 hip and 240,000 wrist fractures annually. Hip fractures are the most serious 
consequence of osteoporosis, with 5-20% of patients dying within one year, and over 
50% of survivors being physically impaired. 
1 5 The elderly are at greatest risk of osteoporosis, and the problem is therefore 

predicted to increase significantly with the aging of the population. Worldwide fracture 
incidence is forecasted to increase three-fold over the next 60 years, and one study 
estimated that there will be 4.5 million hip fractures worldwide in 2050. 

Women are at greater risk of osteoporosis than men. Women experience a 
20 sharp acceleration of bone loss during the five years following menopause. Other 
factors that increase the risk include smoking, alcohol abuse, a sedentary lifestyle 
and low calcium intake. 

There are currently two main types of pharmaceutical therapy for the 
treatment of osteoporosis. The first is the use of anti-resorptive compounds to reduce 
25 the resorption of bone tissue. 

Estrogen is an example of an anti-resorptive agent. It is known that estrogen 
reduces fractures. In addition, Black, et al. in EP 0605193A1 report that estrogen, 
particularly when taken orally, lowers plasma levels of LDL and raises those of the 
beneficial high density lipoproteins (HDL's). However, estrogen failed to restore bone 
30 back to young adult levels in the established osteoporotic skeleton. Furthermore, 
long-term estrogen therapy, however, has been implicated in a variety of disorders, 
including an increase in the risk of uterine cancer, endometrial cancer and possibly 
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breast cancer, causing many women to avoid this treatment. The significant 
undesirable effects associated with estrogen therapy support the need to develop 
alternative therapies for osteoporosis that have the desirable effect on serum LDL but 
do not cause undesirable effects. 
5 A second type of pharmaceutical therapy for the treatment of osteoporosis is 

the use of anabolic agents to promote bone formation and increase bone mass. This 
class of agents is expected to restore bone to the established osteoporotic skeleton. 

U.S. pat. no. 4,112,236 discloses certain interphenylene 8-aza-9-dioxothia- 
1 1 ,1 2-secoprostaglandins for the treatment of patients with renal impairment. 

10 Certain prostagladin agonists are disclosed in GB 1478281 , GB1479156 and 

U.S. pat. nos. 4,175,203, 4,055,596, 4,175,203, 3,987,091 and 3,991,106 as being 
useful as, for example, renal vasodilators. 

U.S. pat. no. 4,033,996 discloses certain 8-aza-9-oxo(and dioxo)-thia-11,12- 
secoprostaglandins which are useful as renal vasodilators, for the prevention of 

15 thrombus formation, to induce growth hormone release, and as regulators of the 
immune response. 

French patent no. 897,566 discloses certain amino acid derivatives for the 
treatment of neurological, mental or cardiovascular disease. 

J. Org. Chem. 26; 1961; 1437 discloses N-acety!-N-benzyl-p- 

20 aminophenylmercaptoacetic acid. 

In addition to osteoporosis, approximately, 20-25 million women and an 
increasing number of men have detectable vertebral fractures as a consequence of 
reduced bone mass, with an additional 250,000 hip fractures reported yearly in 
America alone. The latter case is associated with a 12% mortality rate within the first 

25 two years and with a 30% rate of patients requiring nursing home care after the 

fracture. While this is already significant, the economic and medical consequences of 
convalescence due to slow or imperfect healing of these bone fractures is expected 
to increase, due to the aging of the general population. While there are several 
promising therapies (bis-phosphonates, etc.) in development to prevent bone loss 

30 with age and thus reduce the probability of incurring debilitating fractures, these 
therapies are not indicated for restoration of bone mass once the fracture has 
occurred. 
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Estrogens have been shown (Bolander et al., 38th Annual Meeting 
Orthopedic Research Society, 1992) to improve the quality of the healing of 
appendicular fractures. Therefore, estrogen replacement therapy might appear to be 
a method for the treatment of fracture repair. However, patient compliance with 
5 estrogen therapy is relatively poor due to its side effects, including the resumption of 
menses, mastodynia, an increased risk of uterine cancer, an increased perceived risk 
of breast cancer, and the concomitant use of progestins. In addition, men are likely to 
object to the use of estrogen treatment. Clearly the need exists for a therapy which 
would be beneficial to patients who have suffered debilitating bone fractures or who 
10 have low bone mass and which would increase patient compliance. 

Although there are a variety of osteoporosis therapies there is a continuing 
need and a continuing search in this field of art for alternative osteoporosis therapies. 
In addition, there is a need for bone fracture healing therapies. 

SUMMARY OF THE INVENTION 
15 This invention is directed to a compound of Formula I 



K M 

Formula I 

or a pharmaceutically-acceptable salt or prodrug thereof 
wherein either (i): 

20 B is N; 

A is (C r C 6 )alkylsulfonyl, (C 3 -C 7 )cycloalkylsulfonyl, (C3-C 7 )cycloalkyl(C r 
C 6 )alkylsulfonyl, said A moieties optionally mono-, di- or tri- substituted on carbon 
independently with hydroxy, (C 1 -C 4 )alkyl or halo; 

Qis 

25 -(C 2 -C 6 )alkylene-W-(C r C 3 )alkylene-, 

-(C 3 -C 8 )alkylene-, said -(C 3 -C 8 )alkylene- optionally substituted with up to four 
substituents independently selected from fluoro or (C r C 4 )alkyl, 

-X-(C r C 5 )alkylene-, 

-(C r C 5 )alkylene-X- t 
30 -(C r C 3 )alkyleneO(-(C r C 3 )alkylene-, 
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-(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, 
-(C 0 -C4)alkylene-X-W-(C r C 3 )alkylene- l 

-(C 2 -C 5 )alkylene"W-X-W-(C 1 -C3)alkylene- t wherein the two occurrences of W 
are independent of each other, 
5 -(C 1 -C 4 )aIkylene-ethenylene-(C r C 4 )alkylene-, 

-(C 1 -C 4 )alkylene-ethenylene-(Co-C2)alkylene-X-(Co-C 5 )alkylene- l 
-(C 1 -C 4 )alkylene-ethenylene-(C 0 -C 2 )alkylene-X-W--(CrC3)alkylene- t 
-(C 1 -C 4 )alkylene-ethynylene-(C r C 4 )alkylene- ) or 
-(Ci-^Jalkylene-ethynylene-X-CCo-CaJalkylene-; 
10 W is oxy, thio, sulfino, sulfonyl, aminosulfonyl-, -mono-N-(C r 

C 4 )alkyleneaminosulfonyl-, sulfonylamino, N-(C r C 4 )alkylenesulfonylamino, 
carboxamido, N-(C r C 4 )alkylenecarboxamido, carboxamidooxy, N-(C r 
C 4 )alkylenecarboxamidooxy, carbamoyl, -mono-N-(C r C 4 )alkylenecarbamoyl, 
carbamoyloxy, or -mono-N-(C r C 4 )alkylenecarbamoyloxy f wherein said W aikyl 
1 5 groups are optionally substituted on carbon with one to three fluorines; 

X is a five or six membered aromatic ring optionally having one or two 
heteroatoms selected independently from oxygen, nitrogen, and sulfur; said ring 
optionally mono-, or di-substituted independently with halo, (C r C 3 )alkyl, 
trifluoromethyl, trifluoromethyloxy, difluoromethyloxy, hydroxyl, (C r C 4 )alkoxy, or 
20 carbamoyl; 

Z is carboxyl, (C r C 6 )alkoxycarbonyl, tetrazolyl, 1 ,2,4-oxadiazolyl, 5-oxo-1,2,4- 
oxadiazolyl, (C r C 4 )alkylsulfonylcarbamoyl or phenylsulfonylcarbamoyl; 

K is a bond, (C r C 8 )alkylene, thiotCi-^Jalkylene or oxy(C r C 4 )alkylene, said 
(Ci-C 8 )alkylene optionally mono-unsaturated and wherein K is optionally mono-, di- or 
25 tri-substituted independently with fluoro, methyl or chloro; 

M is -Ar, -Ar^V-Ar 2 , -Ar^S-Ar 2 or -Ar^O-Ar 2 wherein Ar, Ar 1 and Ar 2 are each 
independently a partially saturated, fully saturated or fully unsaturated five to eight 
membered ring optionally having one to four heteroatoms selected independently 
from oxygen, sulfur and nitrogen, or, a bicyclic ring consisting of two fused partially 
30 saturated, fully saturated or fully unsaturated five or six membered rings, taken 
independently, optionally having one to four heteroatoms selected independently 
from nitrogen, sulfur and oxygen; 
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said Ar, Ar 1 and Ar 2 moieties optionally substituted, on one ring if the moiety is 
monocyclic, or one or both rings if the moiety is bicyclic, on carbon with up to three 
substituents independently selected from R 1 , R 2 and R 3 wherein R 1 , R 2 and R 3 are 
hydroxy, nitro, halo, (C r C 6 )alkoxy, (C r C 4 )alkoxy(C r C 4 )alkyl, (C r C 4 )alkoxycarbonyl, 
5 (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )cycloalkyl(C r C4)alkyl, (QrC^cycloalkyKCV 
C 4 )alkanoyl, formyl, (C^^alkanoyl, (CrCeJalkanoyKCrCeJalkyI, (d- 
C 4 )alkanoylamino, (C r C 4 )alkoxycarbonylamino, sulfonamido, (C r 
C 4 )alkylsulfonamido, amino, mono-N- or di-N,N-(C r C 4 )alkylamino, carbamoyl, mono- 
N- or di-N,N-(C r C 4 )alkylcarbamoyl, cyano, thiol, (C r C 6 )alkylthio, (C r C 6 )alkylsulfinyl, 
1 0 (C r C 4 )alkylsulfonyl or mono-N- or di-N,N-(C r C 4 )alkylaminosulfinyl; 

R 1 , R 2 and R 3 are optionally mono-, di- or tri-substituted on carbon 
independently with halo or hydroxy; and 

V is a bond or (C 1 -C 3 )alkylene optionally mono- or di-substituted 
independently with hydroxy or fluoro 
15 with the proviso that when K is (C 2 -C 4 )alkylene and M is Ar and Ar is 

cyclopent-1-yl, cyclohex-1-yl, cyclohept-1-yl or cyclooct-1-yl then said (C 5 - 
C 8 )cycloalkyl substituents are not substituted at the one position with hydroxy; 
or (ii): 

Bis N; 

20 A is (C r C 6 )alkanoyl, or (C 3 -C 7 )cycloalkyl(C r C 6 )alkanoyl, said A moieties 

optionally mono-, di- or tri- substituted independently on carbon with hydroxy or halo; 
Q is 

-(C 2 -C 6 )alkylene-W-(C 1 -C 3 )alkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
25 substituents independently selected from fluoro or (CrC 4 )alkyl, 
-X-(C 2 -C 5 )alkylene-, 

-(Ci-CsJalkylene-X-, 
-(CrCsJalkylene-X^CrCsJalkylene-, 
-(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, 
30 -(C 0 -C 4 )alkylene-X-W-(C r C 3 )alkylene-, 

-(C 2 -C 5 )alkylene-W-X-W-(C r C 3 )alkylene-, wherein the two occurrences of W 
are independent of each other, 
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-(C 1 -C 4 )alkylene-ethenylene-(C r C 4 )alkylene- t 
-(C r C4)alkylene-ethenylene-(Co-C 2 )alkylene-X-(Co-C 5 )alkylene- 1 
-(C r C4)alkylene-ethenylene-(Co-C2)alkylene-X-W-(CrC3)alkylene-, 
-(C r C 4 )alkylene-ethynylene-(C r C 4 )alkylene-, or 
5 -(C r C 4 )alkylene-ethynylene-X-(C 0 -C 3 )alkylene-; 

W is oxy, thio, sulfino, sulfonyl, aminosulfonyl-, -mono-N-fCV 
C 4 )alkyleneaminosulfonyl-, sulfonylamino, N-(C r C 4 )alkylenesulfonylamino, 
carboxamido, N-(C r C 4 )alkylenecarboxamido, carboxamidooxy, N-(C r 
C 4 )alkylenecarboxamidooxy, carbamoyl, -mono-N-fCi-C^alkylenecarbamoyl, 
1 0 carbamoyloxy, or -mono-N-(C r C 4 )alkylenecarbamoyloxy, wherein said W alkyl 
groups are optionally substituted on carbon with one to three fluorines; 

X is a five or six membered aromatic ring optionally having one or two 
heteroatoms independently selected from oxygen, nitrogen, and sulfur; said ring 
optionally mono-, or di-substituted independently with halo, (C r C 3 )alkyl, 
15 trifluoromethyl, trifluoromethyloxy, difluoromethyloxy, hydroxyl, (d-C^lkaxy, or 
carbamoyl; 

Z is carboxyl, (C r C 6 )alkoxycarbonyl, tetrazolyl, 1,2,4-oxadiazolyl, 5-oxo-1,2,4- 
oxadiazolyl, (C r C 4 )alkylsulfonylcarbamoyl or phenylsulfonylcarbamoyl; 

K is (C r C 8 )alkylene, thio(C r C 4 )alkylene or oxy(C r C 4 )alkylene, said (C r 
20 C 8 )alkylene optionally mono-unsaturated and wherein K is optionally mono-, di- or tri- 
substituted independently with fluoro, methyl or chloro; 

M is -Ar, -Ar^V-Ar 2 , -Ar^S-Ar 2 or -Ar^O-Ar 2 wherein Ar, Ar 1 and Ar 2 are each 
independently a partially saturated, fully saturated or fully unsaturated five to eight 
membered ring optionally having one to four heteroatoms selected independently 
25 from oxygen, sulfur and nitrogen, or, a bicyclic ring consisting of two fused partially 
saturated, fully saturated or fully unsaturated five or six membered rings, taken 
independently, optionally having one to four heteroatoms selected independently 
from nitrogen, sulfur and oxygen; 

said Ar, Ar 1 and Ar 2 moieties optionally substituted, on one ring if the moiety is 
30 monocyclic, or one or both rings if the moiety is bicyclic, on carbon with up to three 
substituents independently selected from R 1 , R 2 and R 3 wherein R\ R 2 and R 3 are H, 
hydroxy, nitro, halo, (C r C 6 )alkoxy, (C 1 -C 4 )alkoxy(C 1 -C 4 )alkyl, (d-C^alkoxycarbonyl, 
(C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )cycloalkyl(C 1 -C 4 )alkyl, (C 3 -C 7 )cycloalkyl(C r 
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C 4 )alkanoyl, formyl, (C r C 8 )alkanoyl f (C r C 6 )alkanoyl(C r C 6 )alkyl > (C r 
C 4 )alkanoylamino f (C 1 -C 4 )alkoxycarbonylamino, sulfonamido, (C r 
C 4 )alkylsulfonamido, amino, mono-N- or di-N.N-fCrC^alkylamino, carbamoyl, mono- 
N- or di-N,N-(C r C 4 )alkylcarbamoyl, cyano, thiol, (C r C 6 )alkylthio, (C r C 6 )alkylsulfinyl, 
5 (C r C 4 )alkylsulfonyl or mono-N- or di-N,N-(C 1 -C 4 )alkylaminosulfinyl; 

R 1 , R 2 and R 3 are optionally mono-, di- or tri-substituted on carbon 
independently with halo or hydroxy; and 

V is a bond or (C r C 3 )alkylene optionally mono- or di-substituted 
independently with hydroxy or fluoro 
1 0 with the proviso that when K is (C 2 -C 4 )alkylene and M is Ar and Ar is 

cyclopent-1-yl, cyclohex-1-yl, cyclohept-1-yl or cycloct-1-yl then said (C 5 -C 8 )cycloalkyl 
substituents are not substituted at the one position with hydroxy 

and with the proviso that 6-[(3-Phenyl-propyl)-(2-propyl-pentanoyl)-amino]- 
hexanoic acid and its ethyl ester are not included 
15 or(iii): 

B is C(H); 

A is (C r C 6 )alkanoyl, or (Ca-Cy^cloalkyKCrCeJalkanoyl, said A moieties 
optionally mono-, di- or tri- substituted on carbon independently with hydroxy or halo; 
Qis 

20 -(C2-C 6 )alkylene-W-(C r C 3 )alkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
substituents independently selected from fluoro or (C r C 4 )alkyl, 

-X-(C r C 5 )alkylene-, 

-(C r C 5 )alkylene-X-, 
25 -(CrCaJalkylene-X^CrCaJalkylene-, 

-(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, 

"(Co-^Jalkylene-X-W^Ci-CaJalkylene-, 

«(C 2 -C 5 )alkylene-W-X-W-(C 1 -C 3 )alkylene-, wherein the two occurrences of W 
are independent of each other, 
30 -(Ci-^Jalkylene-ethenylene-tCi-QJalkylene-, 

-(C r C 4 )alkylene-ethenylene-(Co-C 2 )alkylene-X-(Co-C 5 )alkylene-, 
-(Cr^Jalkylene-ethenylene-tCo-^Jalkylene-X-W-CCi-CsJalkylene-, 
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-(C r C 4 )alkylene-ethynylene-(C r C 4 )alkylene-, or 

-(C 1 -C 4 )alkylene-ethynylene-X-(C 0 -C 3 )alkylene-; 

W is oxy, thio, sulfino, sulfonyl, aminosulfonyl-, -mono-N-(C r 
C 4 )a1kyleneaminosulfonyl-, sulfonylamino, N-(C r C 4 )alkylenesulfonylamino, 
5 carboxamido, N-(C r C 4 )alkylenecarboxamido, carboxamidooxy, N-(C r 

C 4 )alkylenecarboxamidooxy, carbamoyl, -mono-N-(C r C 4 )alkylenecarbamoyl, 
carbamoyloxy, or -monoN-(C r C 4 )alkylenecarbamoyloxy f wherein said W alkyl 
groups are optionally substituted on carbon with one to three fluorines; 

X is a five or six membered aromatic ring optionally having one or two 
1 0 heteroatoms selected independently from oxygen, nitrogen and sulfur; said ring 
optionally mono-, or di-substituted independently with halo, (C r C 3 )alkyl, 
trifluoromethyl, trifluoromethyloxy, difluoromethyloxy, hydroxyl, (C r C 4 )alkoxy, or 
carbamoyl; 

Z is carboxyl, (C r C 6 )alkoxycarbonyl, tetrazolyl, 1,2,4-oxadiazqlyl, 5-oxo-1,2,4- 
1 5 oxadiazolyl, (C r C 4 )alkylsulfonylcarbamoyl or phenylsulfonylcarbamoyl; 

K is a bond, (C r C 8 )alkylene, thio(C r C 4 )alkylene, (C 4 -C 7 )cycloalkyl(C r 
C 6 )alkylene or oxy(C r C 4 )alkylene, said (C r C 8 )alkylene optionally mono-unsaturated 
and wherein K is optionally mono-, di- or tri-substituted independently with fluoro, 
methyl or chloro; 

20 M is -Ar, -Ar^V-Ar 2 , -Ar^S-Ar 2 or -Ar^O-Ar 2 wherein Ar, Ar 1 and Ar 2 are each 

independently a partially saturated, fully saturated or fully unsaturated five to eight 
membered ring optionally having one to four heteroatoms selected independently 
from oxygen, sulfur and nitrogen, or, a bicyclic ring consisting of two fused partially 
saturated, fully saturated or fully unsaturated five or six membered rings, taken 

25 independently, optionally having one to four heteroatoms selected independently 
from nitrogen, sulfur and oxygen; 

said Ar, Ar 1 and Ar 2 moieties optionally substituted, on one ring if the moiety is 
monocyclic, or one or both rings if the moiety is bicyclic, on carbon with up to three 
substituents independently selected from R 1 , R 2 and R 3 wherein R 1 , R 2 and R 3 are H, 

30 hydroxy, nitro, halo, (C r C 6 )alkoxy, (C r C 4 )alkoxy(C r C 4 )alkyl, (C r C 4 )alkoxycarbonyl, 
(C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )cycloalkyl(C r C 4 )alkyl, (C 3 -C 7 )cycloalkyl(C r 
C 4 )alkanoyl, formyl, (C r C 8 )alkanoyl, (C r C6)alkanoyl(C r C 6 )alkyl, (C r 
C 4 )alkanoylamino, (C r C 4 )alkoxycarbonylamino, sulfonamido, (C r 
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C 4 )alkylsulfonamido, amino, mono-N- or di-N,N-(CrC 4 )alkylamino, carbamoyl, mono- 
N- or di-N,N-(C r C 4 )alkylcarbamoyl, cyano, thiol, (C r C 6 )alkylthio, (Ci-CeJalkylsulfinyl, 
(C r C 4 )alkylsulfonyl or mono-N- or di-N,N-(C r C 4 )alkylaminosulfinyl; 

R 1 , R 2 and R 3 are optionally mono-, di- or tri-substituted independently on 
5 carbon with halo or hydroxy; and 

V is a bond or (Ci-C 3 )alkylene optionally mono- or di-substituted 
independently with hydroxy or fluoro 

with the proviso that when K is (C 2 -C 4 )alkylene and M is Ar and Ar is 
cyclopent-1-yl, cyclohex-1-yl, cyclohept-1-yl or cyclooct-1-yl then said (C 5 - 
10 C 8 )cycloalkyl substituents are not substituted at the one position with hydroxy. 

A preferred group of compounds, designated the A Group, contains those 
compounds having the Formula I as shown above wherein 

Bis N; 

A is (C r C 6 )alkylsulfonyl, (C 3 -C 6 )cycloalkylsulfonyl or (C 3 -C 6 )cycloalkyl(C r 
15 C 6 )alkylsulfonyl, said A moieties optionally mono-, di-, or tri-substituted on carbon with 
fluoro; 

X is phenyl, thienyl, or thiazolyl said phenyl, thienyl or thiazolyl optionally 
mono- or di-substituted independently with fluoro, chloro, trifluoromethyl, methoxy, 
difluoromethoxy or trifluoromethoxy; 
20 W is oxy, thio or sulfonyl; 

2 is carboxyl, (C r C 4 )alkoxycarbonyl or tetrazolyl; 

K is methylene or ethylene; 

Ar, Ar 1 and Ar 2 are each independently (C 5 -C 7 )cycloalkyl, phenyl, thienyl, 
thiazolyl, pyridyl, pyrimidyl, oxazolyl, furanyl, imidazolyl, isoxazolyl, pyrazinyl or 
25 pyrazolyl; 

R 1 is halo, (C r C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, or (C 3 - 
C 7 )cycloalkyl(C r C 4 )alkyl, said (C r C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl or (C 3 - 
C 7 )cycloalkyl(C r C 4 )alkyl, optionally mono-, di- or tri-substituted independently with 
hydroxy, fluoro or chloro; and 
30 R 2 and R 3 are chloro, fluoro, methyl, methoxy, difluoromethoxy, 

trifluoromethoxy or trifluoromethyl. 

A group of compounds which is preferred among the A Group of compounds 
designated the B Group, contains those compounds wherein 
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A is (C r C 3 )alkylsulfonyl; 
Qis 

-(C 2 -C 6 )alkylene-W-(C 1 -C 3 )alkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
5 substituents independently selected from fluoro or (C r C 4 )alkyl, 

-X-(C 2 -C 5 )alkylene-, 

-(C r C 5 )alkylene-X-, 

-(CrC 3 )alkylene-X-(C r C 3 )alkylene-, 

-(C 2 -C4)alkylene-W-X-(Co-C3)alkylene- f or 
1 0 -(C 0 -C 4 )alkylene-X-W-(C 1 -C 3 )alkylene-; 

M is -Ar^V-Ar 2 or -Ar^O-Ar 2 wherein Ar 1 and Ar 2 are each independently 
phenyl, pyridyl or thienyl; 

V is a bond or (C r C 2 )alkylene; 

R 1 is chloro, fluoro, (C r C 4 )alkyl or (C r C 4 )alkoxy, said (C r C 4 )alkyl and (C r 
1 5 C 4 )alkoxy optionally mono-, di- or tri-substituted independently with hydroxy or fluoro; 
and 

R 2 and R 3 are each independently chloro or fluoro. 

Especially preferred compounds within the B Group of compounds are 

/-[(a-Hydroxymethyl-biphenyM-ylmethyO-methanesulfonyl-aminoJ-heptanoic 

20 acid, 

7-{[4-(3-Hydroxymethyl-thiophen-2-yl)-benzyl]-methanesulfonyl-amino}- 
heptanoic acid, and 

7-[(2 , -Chloro-biphenyl-4-ylmethyl)-methanesulfonyl-amino]-heptanoic acid. 
Especially preferred compounds within the B Group of compounds are 
25 compounds wherein 

a. A is methylsulfonyl; 
Q is n-hexylene; 

Z is carboxyl; 
K is methylene; and 
30 M is 4-(2-hydroxymethylphenyl)phenyl; 

b. A is methylsulfonyl; 
Q is n-hexylene; 
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2 is carboxyl; 

K is methylene; and 

M is 4-(3-hydroxymethylthien-2-yl)phenyl; and 
c. A is methylsulfonyl; 
5 Q is n-hexylene; 

Z is carboxyl; 
K is methylene; and 
M is 4-(2-chlorophenyl)phenyl. 

A preferred group of compounds, designated the C Group, contains those 
10 compounds having the Formula I as shown above wherein 
Bis N; 

A is (Ci-QOalkylsulfonyl, (C 3 -C 6 )cycloalkylsulfonyl, (C 3 -C 6 )cycloalkyl(C r 
C 6 )alkylsulfonyl; 

X is phenyl, thienyl, or thiazolyl said phenyl, thienyl or thiazolyl optionally 
1 5 mono- or di-substituted independently with fluoro, chloro, trifluoromethyl, methoxy, 
difluoromethoxy or trifluoromethyloxy; 
W is oxy, thio or sulfonyl; 
Z is carboxyl, (C r C 4 )alkoxycarbonyl or tetrazolyl ; 
K is (C r C 8 )alkylene or oxy(C r C 4 )alkylene, said (C r C 8 )alkyiene optionally 
20 mono-unsaturated and wherein K is optionally mono-, di- or tri-substituted 
independently with methyl, fluoro or chloro; 

M is -Ar, said -Ar is phenyl, thienyl, pyridyl, thiazolyl, oxazolyl, isoxazolyl, 
naphthalenyl, benzo[b]furanyl, benzo[b]thiophenyl, indanyl, furanyl, 
benzo[1 ,3]dioxolyl, benzimidazolyl, benzisoxazolyl, 2,3-dihydrobenzo[1,4]dioxinyl, 
25 2,3-dihydrobenzofuranyl, pyrazolyl, pyrimidyl, imidazolyl, quinolinyl, isoquinolinyl, 
benzoxazolyl, benzothiazolyl, indolyl, 1,2,3,4-tetrahydronaphthalenyl, cyclohexyl, 
cyclopentyl, cyclobutyl, cycloheptyl or chromanyl; 

R 1 is halo, (C r C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C r C 7 )alkanoyl or 
(C 3 -C7)cycloalkyl(C 1 -C 4 )alkyt, said (C r C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C r 
30 C 7 )alkanoyl or (C 3 -C 7 )cycloalkyl(C r C4)alkyl, optionally mono-, di- or tri-substituted 
independently with hydroxy, fluoro or chloro; and 
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R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, (C 1 -C 7 )alkyl, (C r 
C 4 )alkoxy, (C r C 5 )alkanoyl, cyano, (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )cycloalkyi(C 1 -C 4 )alkyl, 
formyl, difluoromethoxy, trifluoromethoxy or carbamoyl. 

It is especially preferred for Group C compounds that K is not optionally 
5 mono-, di- or tri-substituted independently with methyl, fluoro or chloro. 

A group of compounds which is preferred among the C Group of compounds, 
designated the D Group, contains those compounds wherein 

K is methylene; 

A is (C r C 3 )alkylsulfonyl; 
10 M is -Ar and -Ar is phenyl, thiazolyl, pyridyl, thienyl, oxazolyl, furanyl, 

cyclopentyl or cyclohexyl wherein -Ar is substituted with at least R 1 ; 

R 1 is (C r C 7 )alkyl or (C r C 5 )alkoxy, said (C r C 7 )alkyl or (C r C 5 )alkoxy 
optionally mono-, di- or tri-substituted independently with hydroxy or fluoro; and 

R 2 and R 3 are each independently chloro, fluoro, methyl, difluoromethoxy, 
1 5 trifluoromethoxy or trifluoromethyl. 

Especially preferred among the D Group of compounds are 

7-{[4-(1-Hydroxy-hexyl)-benzyl]-methanesulfonyl-amino]-heptanoic acid, 

7-[(4-Butyl-benzyl)-methanesulfonyl-amino]-heptanoic acid , 

7-{[5-(1-Hydroxy-hexyl)-thiophen-2-ylmethyl]-methanesulfonyl-amino}- 
20 heptanoic acid and 

(3-{[(4-Butyl-benzyl)-methanesulfonyl-amino]-methyl}-phenyl)-acetic acid. 

A group of compounds which is preferred among the D Group of compounds, 
designated the E Group, contains those compounds wherein 

Q is -(C 2 -C 6 )alkylene-W-(C r C 3 )alkylene-; and 
25 W is oxy. 

A group of compounds which is preferred among the D Group of compounds, 
designated the F Group, contains those compounds wherein 

Q is -(C 3 -C 8 )alkylene-, said -(C 3 -C 8 )alkylene- optionally substituted with from 
one to four fluorines. 

30 Especially preferred compounds among the F Group of compounds are 

compounds wherein 
a. A is methylsulfonyl; 
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Q is n-hexylene; 

Z is carboxyl; 

K is methylene; and 

M is 4-(1-hydroxy-n-hexylene-1-yl)phenyl; 
5 b. A is methylsulfonyl; 
Q is n-hexylene; 
Z is carboxyl; 
K is methylene; and 
M is 4-(n-butylene-1-yl)phenyl; and 
10 c. A is methylsulfonyl; 

Q is n-hexylene; 

Z is carboxyl; 

K is methylene; and 

M is 5-(1-hydroxy-n-hexylene-1-yl)thien-2-yl. 
1 5 A group of compounds which is preferred among the D Group of compounds, 

designated the G Group, contains those compounds wherein 
Q is -X-(C r C 5 )alkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
20 A group of compounds which is preferred among the D Group of compounds, 

designated the H Group, contains those compounds wherein 

Q is -(C r C 5 )alkylene-X-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
25 A group of compounds which is preferred among the D Group of compounds, 

designated the I Group, contains those compounds wherein 

Q is -(C 1 -C 3 )alkylene-X-(C 1 -C 3 )alkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
30 An especially preferred compound within the I Group of compounds is a 

compound wherein 

A is methylsulfonyl; 
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Q is 3-methylenephenylmethyl; 

Z is carboxyl; 

K is methylene; and 

M is 4-(n-butylene-1-yl)phenyl. 
5 A group of compounds which is preferred among the D Group of compounds, 

designated the J Group, contains those compounds wherein 

Q is -(C2-C 4 )alkylene-W-X-(Co-C 3 )alkylene-; 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy; and 
10 W is oxy. 

A group of compounds which is preferred among the D Group of compounds, 
designated the K Group, contains those compounds wherein 

Q is -(Co^Jalkylene-X-W^CrCaJalkylene-; 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
1 5 substituted independently with fluoro, chloro, trifluoromethyl or methoxy; and 

W is oxy. 

A group of compounds which is preferred among the D Group of compounds, 
designated the L Group, contains those compounds wherein 

Q is -(C 2 -C 4 )alkylene-W-X-W-(C 1 -C 3 )alkylene-; 
20 W is oxy; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A group of compounds which is preferred among the D Group of compounds, 
designated the M Group, contains those compounds wherein 
25 Q is -(C 1 -C 4 )alkylene-ethenylene-(C 1 -C 4 )alkylene-; and 

M is -Ar and -Ar is phenyl, thiazolyl, pyridyl or thienyl. 

A group of compounds which is preferred among the D Group of compounds, 
designated the N Group, contains those compounds wherein 

Q is -(C r C 4 )alkylene-ethenylene-(Co-C2)alkylene-X-(Co-C 3 )alkylene-; and 
30 X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 

substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A group of compounds which is preferred among the D Group of compounds, 
designated the O Group, contains those compounds wherein 
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Qis -(C r C 3 )alkylene-ethenylene-(Co-C2)alkylene-X-W-(C 1 -C 3 )alkylenes 
W is oxy; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
5 A group of compounds which is preferred among the D Group of compounds, 

designated the P Group, contains those compounds wherein 

Q is -(Ci^Jalkylene-ethynylene^Ci^Jalkylene-. 

A group of compounds which is preferred among the D Group of compounds 
designated the Q Group, contains those compounds wherein 
10 Q is -(C r C 4 )alkylene-ethynylene-X-(Co-C 3 )alkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A group of compounds which is preferred among the C Group of compounds 
designated the R Group, contains those compounds wherein 
15 A is (C r C 3 )alkylsulfonyl; 

K is (C 1 -C 8 )alkylene; 

-Ar is phenyl, thiazolyl, pyridyl, thienyl, benzofuranyl, benzo[1 ,3]dioxolyl, 2,3- 
dihydrobenzo[1,4]dioxine, 2,3-dihydrobenzofuranyl, benzimidazolyt, 
benzo[b]thiophenyl, cyclopentyl or cyclohexyl; and 
20 R 1 , R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 

difluoromethoxy, trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyl. 

Preferred compounds among the R Group are 

7-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-heptanoicacid, 

7-{[3-(3,5-Dichloro-phenyl)-propyl]-methanesulfonyl-amino}-heptanoic acid 

25 and 

5-(3-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-propyl)-thiophene- 
2-carboxylic acid. 

A group of compounds which is preferred among the R Group of compounds, 
designated the S Group, contains those compounds wherein 
30 Q is -(C 2 -C 6 )alkylene-W-(C r C 3 )alkylene-; and 

W is oxy. 

A group of compounds which is preferred among the R Group of compounds, 
designated the T Group, contains those compounds wherein 
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Q is -(C 3 -C 8 )alkylene-, said -(C 3 -C 8 )alkylene- optionally substituted with from one to 
four fluorines. 

Especially preferred compounds among the T Group are compounds wherein 

a. A is methylsulfonyl; 
5 Q is n-hexylene; 

Z is carboxyl; 

K is propylene; and 

M is 3-chlorophenyl; and 

b. A is methylsulfonyl; 
10 Q is n-hexylene; 

Z is carboxyl; 

K is propylene; and 

M is 3,5-dichlorophenyl. 

A group of compounds which is preferred among the R Group of compounds, 
1 5 designated the U Group, contains those compounds wherein 
Q is -X-fCVCsJalkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A group of compounds which is preferred among the R Group of compounds, 
20 designated the V Group, contains those compounds wherein 
Q is -(C r C 5 )alkylene-X-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

An especially preferred compound among the V group is a compound 
25 wherein 

A is methylsulfonyl; 

Q-Z is 3-(2-carboxylthien-5-yl)-n-propylene 
K is propylene; and 
M is 3-chlorophenyl. 

30 A group of compounds which is preferred among the R Group of compounds, 

designated the W Group, contains those compounds wherein 
Q is -(CrCaJalkylene-X^CrCaJalkylene-; and 
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X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A group of compounds which is preferred among the R Group of compounds, 
designated the X Group, contains those compounds wherein 
5 Q is -(C2-C 4 )alkylene-W-X-(Co-C 3 )alkylene-; 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy; and 

W is oxy. 

A group of compounds which is preferred among the R Group of compounds, 
1 0 designated the Y Group, contains those compounds wherein 
Q is -(Co^Jalkylene-X-W^Ci-CaJalkylene-; 
X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy; and 
W is oxy. 

1 5 A group of compounds which is preferred among the R Group of compounds, 

designated the Z Group, contains those compounds wherein 
Q is -(C 2 -C 4 )alkylene-W-X-W-(C 1 -C 3 )alkylene-; 
W is oxy; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
20 substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A group of compounds which is preferred among the R Group of compounds, 
designated the A1 Group, contains those compounds wherein 
Q is -(Ci^Jalkylene-ethenylene-CCi^Jalkylene-; and 
M is -Ar and -Ar is phenyl, thiazolyl, pyridyl or thienyl. 
25 A group of compounds which is preferred among the R Group of compounds, 

designated the B1 Group, contains those compounds wherein 

Q is -(C 1 -C 4 )alkylene-ethenylene-(Co-C2)alkylene-X-(Co-C 3 )alkylene-; and 
X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
30 A group of compounds which is preferred among the R Group of compounds, 

designated the C1 Group, contains those compounds wherein 

Qis -(C 1 -C 3 )alkylene-ethenylene-(Co-C2)alkylene-X-W-(C r C 3 )alkylene-; 



WO 98/28264 



-18- 



PCT/IB97/01417 



W is oxy; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A group of compounds which is preferred among the R Group of compounds, 
5 designated the D1 Group, contains those compounds wherein 
Q is -(C 1 -C 4 )alkylene-ethynylene-(C 1 -C 4 )alkylene-. 

A group of compounds which is preferred among the R Group of compounds, 
designated the E1 Group, contains those compounds wherein 

Q is -(C r C 4 )alkylene-ethynylene-X-(C 0 -C 3 )alkylene-; and 
10 X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 

substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A group of compounds which is preferred among the C Group of compounds, 
designated the F1 Group, contains those compounds wherein 

A is (C r C 3 )alkylsulfonyl; 
15 K is oxy(C r C 4 )alkylene; 

-Ar is phenyl, thienyl, thiazolyl, pyridyl, benzo[1,3]dioxolyl, cyclopentyl or 
cyclohexyl; and 

R\ R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 
difluoromethoxy, trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyl. 
20 Especially preferred compounds within the F1 Group are 

7-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-heptanoic acid, 
5-(3-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-propyI)- 
thiophene-2-carboxylic acid and 

N-[2-(3,5-Dichloro-phenoxy)-ethyll-N-[6-(1H-tetrazol-5-yl)-hexyl]- 
25 methanesulfonamide. 

A group of compounds which is preferred among the F1 Group of 
compounds, designated the G1 group, contains those compounds wherein 
Q is -(C 2 -C 6 )alkylene-W-(C r C 3 )alkylene-; and 
W is oxy. 

30 A group of compounds which is preferred among the F1 Group of 

compounds, designated the H1 Group, contains those compounds wherein 

Q is -(C 3 -C 8 )alkylene-, said -(C 3 -C 8 )alkylene- optionally substituted with from 
one to four fluorines. 
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An especially preferred compound among the H1 group of compounds is a 
compound wherein 

A is methylsulfonyl; 
Q is n-hexylene; 
5 Z is carboxyl; 

K is oxyethylene; and 
M is 3,5-dichlorophenyl. 

A group of compounds which is preferred among the F1 Group of 
compounds, designated the 11 Group, contains those compounds wherein 
10 Q is -X-(C r C 5 )alkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A group of compounds which is preferred among the F1 Group of 
compounds, designated the J1 Group, contains those compounds wherein 
15 Q is -(C r C 5 )alkylene-X-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

An especially preferred compound among the J1 group is a compound 
wherein 

20 A is methylsulfonyl; 

Q-Z is 3-(2-carboxylthien-5-yl)-n-propylene; 
K is oxyethylene; and 
M is 3,5-dichlorophenyl. 

A group of compounds which is preferred among the F1 Group of 
25 compounds, designated the K1 Group, contains those compounds wherein 

Q is -(Ci-CaJalkylene-X^Ci-CaJalkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A group of compounds which is preferred among the F1 Group of 
30 compounds, designated the L1 Group, contains those compounds wherein 

Q is -(C2-C 4 )alkylene-W-X-(Co-C 3 )alkylenes 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy; and 
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W is oxy. 

A group of compounds which is preferred among the F1 Group of 
compounds, designated the M1 Group, contains those compounds wherein 

Q is -(C 0 -C 4 )alkylene-X-W-(C r C 3 )alkylene-; 
5 X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 

substituted independently with fluoro, chloro, trifluoromethyl or methoxy; and 
W is oxy. 

A group of compounds which is preferred among the F1 Group of 
compounds, designated the N1 Group, contains those compounds wherein 
10 Q is -(C 2 -C 4 )alkylene-W-X-W-(C r C 3 )alkylene-; 

W is oxy; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A group of compounds which is preferred among the F1 Group of 
1 5 compounds, designated the 01 Group, contains those compounds wherein 

Q is -(Ci^Jalkylene-ethenylene-tCi^Jalkylene-; and 

M is -Ar and -Ar is phenyl, thiazolyl, pyridyl or thienyl. 

A group of compounds which is preferred among the F1 Group of 
compounds, designated the P1 Group, contains those compounds wherein 
20 Q is -(C 1 -C 4 )alkylene-ethenylene-(Co-C2)alkylene-X-(Co-C 3 )alkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A group of compounds which is preferred among the F1 Group of 
compounds, designated the Q1 Group, contains those compounds wherein 
25 Q is -(C 1 -C 3 )alkylene-ethenylene-(Co-C 2 )alkylene-X-W-(C 1 -C3)alkylene-; 

W is oxy; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
A group of compounds which is preferred among the F1 Group of 
30 compounds, designated the R1 Group, contains those compounds wherein 
Q is -(Ci^Jalkylene-ethynylene-CCi^Jalkylene-. 
A group of compounds which is preferred among the F1 Group of 
compounds, designated the S1 Group, contains those compounds wherein 
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Q is -(C 1 -C 4 )alkylene-ethynylene-X-(Co-C 3 )alkylene-; and 
X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
A group of compounds which is preferred among the C1 Group of 
5 compounds, designated the T1 Group, contains those compounds wherein 
A is ((VC^alkylsulfonyl; 

K is (C 3 -C 8 )alkylene t said (C 3 -C 8 )alkylene being mono-unsaturated; 
-Ar is phenyl, thienyl, thiazolyl, pyridyl, cyclopentyl or cyclohexyl; and 
R\ R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 
1 0 difluoromethoxy, trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyl. 

Especially preferred compounds among the T1 Group are 
Trans-(4-{[3-(3,5-Dichloro-phenyl)-allyl]-methanesulfonyl-amino}-butoxy)- 
acetic acid, 

Trans-N-[3-(3,5-Dichloro-pheny0 
1 5 methanesulfonamide, 

Trans-5-(3-{[3-(3 f 5-Dichloro-phenyl)-allyl]-methanesulfonyl-amino}-propyl)- 
thiophene-2-carboxylic acid and 

Trans-[3-({[3-(3,5-Dichloro-phenyl)-allyl]-methanesulfonyl-amino}-methyl)- 
phenyfj-acetic acid. 

20 A group of compounds which is preferred among the T1 Group of 

compounds, designated the U1 Group, contains those compounds wherein 
Q is -(^-CeJalkylene-W^d-CaJalkylene-; and 
W is oxy. 

An especially preferred compound among the U1 group is a compound wherein 
25 A is methylsulfonyl; 

Q is methyloxy-n-butylene; 
Z is carboxyl; 

K is trans-2-n-propenylene; and 

M is 3,5-dichlorophenyl. 
30 A group of compounds which is preferred among the T1 Group of 

compounds, designated the V1 Group, contains those compounds wherein 

Q is -(C 3 -C 8 )alkylene-, said -(C 3 -C 8 )alkylene- optionally substituted with from 
one to four fluorines. 
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A preferred compound among the V1 group of compound is a compound 
wherein 

A is methylsulfonyl; 
Q is n-hexylene; 
5 Zis5-(1H-tetrazolyl); 

K is trans-2-n-propeneylene; and 
M is 3,5-dichlorophenyl. 

A group of compounds which is preferred among the T1 Group of 
compounds, designated the W1 Group, contains those compounds wherein 
10 Q is -X-(C r C 5 )alkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyi or methoxy. 

A group of compounds which is preferred among the T1 Group of 
compounds, designated the X1 Group, contains those compounds wherein 
15 Q is -(C r C 5 )alkylene-X-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyi or methoxy. 

A preferred compound among the X1 Group is a compound wherein 
A is methylsulfonyl; 
20 Q-Z is 3-(2-carboxylthien-5-yl)-n-propylene; 

K is trans-2-n-propeneylene; and 
M is 3,5-dichlorophenyl. 

A group of compounds which is preferred among the T1 Group of 
compounds, designated the Y1 Group, contains those compounds wherein 
25 Q is -(C 1 -C 3 )alkylene-X-(C 1 -C 3 )alkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyi or methoxy. 

A group of compounds which is preferred among the T1 Group of 
compounds, designated the Z1 Group, contains those compounds wherein 
30 Q is -(C2-C 4 )alkylene-W-X-(Co-C 3 )alkylene-; 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyi or methoxy; and 
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W is oxy. 

A group of compounds which is preferred among the T1 Group of 
compounds, designated the A2 Group, contains those compounds wherein 

Q is -(C 0 -C 4 )alkylene-X-W-(C 1 -C 3 )alkylene-; 
5 X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 

substituted independently with fluoro, chloro, trifluoromethyl or methoxy; and 

W is oxy. 

A group of compounds which is preferred among the T1 Group of 
compounds, designated the B2 Group, contains those compounds wherein 
10 Q is -(C 2 -C 4 )alkylene-W-X-W-(C r C 3 )alkylene-; 

W is oxy; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A group of compounds which is preferred among the T1 Group of 
15 compounds, designated the C2 Group, contains those compounds wherein 

Q is -(Ci^Jalkylene-ethenylene-CCi^Jalkylene-; and 

M is -Ar and -Ar is phenyl, thiazolyl, pyridyl or thienyl. 

A group of compounds which is preferred among the T1 Group of 
compounds, designated the D2 Group, contains those compounds wherein 
20 Q is -(C 1 -C 4 )alkylene-ethenylene-(Co-C 2 )alkylene-X-(Co-C3)alkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A group of compounds which is preferred among the T1 Group of 
compounds, designated the E2 Group, contains those compounds wherein 
25 Q is -(C 1 -C3)alkylene-ethenylene-(Co«C2)alkylene-X-W-(C 1 -C 3 )alkylene-; 

W is oxy; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A group of compounds which is preferred among the T1 Group of 
30 compounds, designated the F2 Group, contains those compounds wherein 

Q is -(C 1 -C 4 )alkylene-ethynylene-(C 1 -C 4 )alkylene-. 

A group of compounds which is preferred among the T1 Group of 
compounds, designated the G2 Group, contains those compounds wherein 
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Q is -(C r C 4 )alkylene-ethynylene-X-(Co-C 3 )alkylene-; and 
X is thienyi or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

A preferred group of compounds, designated the H2 Group, contains those 
5 compounds having the Formula I as shown above wherein 
B is N; 

A is (C r C 6 )alkanoyl, or (C 3 -C 7 )cycloalkyl(C r C 6 )alkanoyl, said A moieties 
optionally mono-, di- or tri- substituted on carbon independently with hydroxy or halo; 
X is phenyl, thienyl, or thiazolyl said phenyl, thienyl orthiazolyl optionally 
1 0 mono- or di-substituted independently with fluoro, chloro, trifluoromethyl, methoxy, 
difluoromethoxy or trifluoromethoxy; 
W is oxy, thio or sulfonyl; 
Z is carboxyl, (C r C 4 )alkoxycarbonyl or tetrazolyl ; 
K is (C r C 8 )alkylene or oxy(C r C 4 )alkylene, said (C r C 8 )alkylene optionally 
15 mono-unsaturated and wherein K is optionally mono-, di- or tri-substituted 
independently with methyl, fluoro or chloro; 

Ar is (C 5 -C 7 )cycloalkyl, phenyl, thienyl, pyridyl, thiazolyl, oxazolyl, isoxazolyl, 
naphthalenyl, benzo[b]furanyl, benzo[b]thiophenyl, indanyl, furanyl, 
benzo[1 ,3]dioxolyl, benzimidazolyl, benzisoxazolyl, 2,3-dihydrobenzo[1,4]dioxinyl, 
20 2,3-dihydrobenzofuranyl, pyrazolyl, pyrimidyl, pyrazinyl, imidazolyl, quinolinyl, 

isoquinolinyl, benzoxazolyl, benzothiazolyl, indolyl, 1 ,2,3,4-tetrahydronaphthalenyl, 
cyclohexyl, cyclopentyl, or chromanyl; 

Ar 1 and Ar 2 are each independently (C 5 -C 7 )cycloalkyl, phenyl, thienyl, 
thiazolyl, pyridyl, pyrimidyl, oxazolyl, furanyl, imidazolyl, isoxazolyl, pyrazinyl or 
25 pyrazolyl; 

R 1 is halo, (C r C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C r C 7 )alkanoyl or 
(C 3 -C 7 )cycloalkyl(C 1 -C 4 )alkyl, said (C 1 -C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C r 
C 7 )alkanoyl or (C 3 -C 7 )cycloalkyl(C 1 -C 4 )alkyl, optionally mono-, di- or tri-substituted 
independently with hydroxy, fluoro or chloro; and 
30 R 2 and R 3 are each independently hydroxy, halo, difluoromethoxy, 

trifluoromethoxy, trifluoromethyl, (C r C 7 )alkyl, (C r C 4 )alkoxy, (C r C 5 )alkanoyl, cyano, 
(C 3 -C 7 )cycloalkyl, (C 3 -C 7 )cycloalkyl(C r C 4 )alkyl, formyl or carbamoyl. 
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It is especially preferred for the H2 Group that K is not optionally mono-, di- or 
tri-substituted independently with methyl, fluoro or chloro. 

A group of compounds which is preferred among the H2 Group of 
compounds, designated the 12 Group, contains those compounds wherein 
5 A is (C r C 6 )alkanoyl, said (CVC^alkanoyl optionally mono-, di- or tri- 

substituted on carbon independently with halo; 

Q is 

-(C 2 -C 6 )alkylene-W-(C 1 -C 3 )alkylene- f 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
10 substituents independently selected from fluoro or (CrC^alkyl, 

-X-(C 2 -C 5 )alkylene-, 

-(C 1 -C 5 )alkylene-X-, 

-(CrCaJalkylene-X^d-CaJalkylene-, 

-(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, or 
1 5 -(Co-C 4 )alkylene-X-W-(C r C 3 )alkylene- ( 

K is methylene or ethylene; 

M is -Ar^V-Ar 2 or -Ar^O-Ar 2 wherein Ar 1 and Ar 2 are each independently 
phenyl, pyridyl or thienyl; 

V is a bond or (CVC^alkylene; 
20 R 1 is chloro, fluoro, (C r C 4 )alkyl or (C r C 6 )alkoxy, said (C 1 -C 4 )alkyl and (C r 

C 6 )alkoxy optionally mono-, di-or tri-substituted independently with hydroxy or fluoro; 
and 

R 2 and R 3 are each independently chloro or fluoro. 
A group of compounds which is preferred among the H2 Group of 
25 compounds, designated the J2 Group, contains those compounds wherein 
A is (CrCeJalkanoyl said (C r C 6 )alkanoyl optionally mono-, di- or tri- 
substituted independently on carbon with hydroxy or halo; 
K is methylene; 
Qis 

30 -(Cz-CeJalkylene-W-CCi-CaJalkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
substituents independently selected from fluoro or (C r C 4 )a\ky\ t 
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-X-(C 2 -C 5 )alkylene-, 

-(C r C 5 )alkylene-X-, 

-(C r C 3 )alkylene-X-(C r C 3 )alkylene-, 

-(C 2 -C4)alkylene-W-X-(Co-C3)alkylene-, or 
5 -(C 0 «C4)alkylene-X-W-(C r C 3 )alkylene-; 

M is -Ar and -Ar is phenyl, thiazolyl, pyridyl, thienyl, oxazolyl, furanyl, 
cyclopentyl or cyclohexyl wherein -Ar is substituted with at least R 1 ; 

R 1 is (C r C 7 )alkyl or (C^CsJalkoxy, said (C r C 7 )alkyl or (C r C 5 )alkoxy 
optionally mono-, di- or tri-substituted independently with hydroxy or fluoro; and 
10 R 2 and R 3 are each independently chloro, fluoro, methyl, difluoromethoxy, 

trifluoromethoxy or trifluoromethyL 

A group of compounds which is preferred among the H2 Group of 
compounds, designated the K2 Group, contains those compounds wherein 

A is (CVCfOalkanoyl, said (C r C 6 )alkanoyl optionally mono-, di- or tri- 
1 5 substituted on carbon independently with halo; 

K is (C r C 8 )alkylene; 

Qis 

-(C 2 -C 6 )alkylene-W-(C 1 -C 3 )alkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
20 substituents independently selected from fluoro or (C r C 4 )alkyl, 
-X-(C 2 -C 5 )alkylene-, 
-(C r C 5 )alkylene-X- f 
-(C 1 -C 3 )alkylene-X-(C 1 -C 3 )alkylene-, 
-(C r C 4 )alkylene-W-X-(Co-C 3 )alkylene-, or 
25 -(C 0 -C 4 )alkylene-X-W-(C 1 -C 3 )alkylene-; 

M is -Ar and -Ar is phenyl, thienyl, benzofuranyl, benzo[1 ,3]dioxolyl, 2,3- 
dihydrobenzo[1,4]dioxinyl, 2,3-dihydrobenzofuranyl, benzimidazolyl, 
benzo[b]thiophenyl, cyclopentyl or cyclohexyl; and 

R 1 , R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 
30 difluoromethoxy, trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyl. 

A group of compounds which is preferred among the H2 Group of 
compounds, designated the L2 Group, contains those compounds wherein 
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A is (C r C 6 )alkanoyl, said (Ci-CeJalkanoyI optionally mono-, di- or tri- 
substituted on carbon independently with halo; 
K is oxy(C 1 -C 4 )alkylene; 
Q is 

5 -(C 2 -C 6 )alky lene-W^Ci -C 3 )alkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
substituents independently selected from fluoro or (C r C 4 )alkyl, 
-X-(C 2 -C 5 )alkylene-, 
-(C r C 5 )alkylene-X-, 
1 0 -(C r C 3 )alkylene-X-(C r C 3 )alkylene- r 

-(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, or 
-(C 0 -C 4 )alkylene-X-W-(C 1 -C 3 )alkylene-; 

M is -Ar and -Ar is phenyl, thienyl, benzo[1,3]dioxolyl, cyclopentyl or 
cyclohexyl; and 

15 R 1 ,R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 

difluoromethoxy, trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyl. 

A group of compounds which is preferred among the H2 Group of 
compounds, designated the M2 Group, contains those compounds wherein 
A is (C 3 -C 6 )alkanoyl said (C 3 -C 6 )alkanoyl optionally mono-, di- or tri- 
20 substituted on carbon independently with halo; 

K is (C 3 -C 8 )alkylene, said (C 3 -C 8 )alkylene being mono-unsaturated; 
Q is 

-(C 2 -C 6 )alkylene-W-(C r C 3 )alkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
25 substituents independently selected from fluoro or (CVC^alkyl, 

-X-(C r C 5 )alkylene-, 

-(C 1 -C 5 )alkylene-X-, 

-(C 1 -C 3 )alkylene-X-(C 1 -C 3 )alkylene-, 

-(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, or 
30 -(Co-^Jalkylene-X-W-Cd-CaJalkylene-; 

M is -Ar and -Ar is phenyl, thienyl, cyclopentyl or cyclohexyl; and 

R\ R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 
trifluoromethoxy, (C r C 4 )alkoxy or (CrC 7 )alkyL 
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A preferred group of compounds, designated the N2 Group, contains those 
compounds having the Formula I as shown above wherein 
B is C(H); 

A is (C r C 6 )alkanoyl, or (C3-C 7 )cycloalkyl(C r C6)alkanoyl t said A moieties 
5 optionally mono-, di- or tri- substituted on carbon independently with hydroxy or halo; 
X is phenyl, thienyl, or thiazolyl said phenyl, thienyl orthiazolyl optionally 
mono- or di-substituted independently with fluoro, chloro, trifluoromethyl, methoxy, 
difluoromethoxy or trifluoromethoxy; 
W is oxy, thio or sulfonyl; 
10 Z is carboxyl, (C r C 4 )alkoxycarbonyl or tetrazolyl ; 

K is (C r C 8 )alkylene or oxy(C r C 4 )alkylene, said (C r C 8 )alkylene optionally 
mono-unsaturated and wherein K is optionally mono-, di- or tri-substituted 
independently with hydroxy, fluoro or chloro; 

Ar is (C 5 -C 7 )cycloalkyl, phenyl, thienyl, pyridyl, thiazolyl, oxazolyl, isoxazolyl, 
15 naphthalenyl, benzo[b]furanyl, benzo[b]thiophenyl, indanyl, furanyl, 

benzo[1,3]dioxolyl, benzimidazolyl, benzisoxazolyl, 2,3-dihydrobenzo[1,4]dioxinyl, 
2,3-dihydrobenzofuranyl, pyrazolyl, pyrimidyl, pyrazinyl, imidazolyl, quinolinyl, 
isoquinolinyl, benzoxazolyl, benzothiazolyl, indolyl, 1,2,3,4-tetrahydronaphthalenyl, 
cyclohexyl, cyclopentyl, or chromanyl; 
20 Ar 1 and Ar 2 are each independently (Cg-CrJcycloalkyl, phenyl, thienyl, 

thiazolyl, pyridyl, pyrimidyl, oxazolyl, furanyl, imidazolyl, isoxazolyl, pyrazinyl or 
pyrazolyl; 

R 1 is halo, (C r C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C r C 7 )alkanoyt or 
(C 3 -C 7 )cycloalkyl(C 1 -C 4 )alkyl, said (C r C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C r 
25 C 7 )alkanoyl or (Ca-^JcycloalkyKCi^Jalkyl, optionally mono-, di- or tri-substituted 
independently with hydroxy, fluoro or chloro; and 

R 2 and R 3 are each independently hydroxy, halo, difluoromethoxy, 
trifluoromethoxy, trifluoromethyl, (C r C 7 )alkyl, (C r C 4 )alkoxy, (C r C 5 )alkanoyl, cyano, 
(C 3 -C 7 )cycloalkyl, (C 3 -C 7 )cycloalkyl(C r C 4 )alkyl, formyl or carbamoyl. 
30 It is especially preferred for Group N2 that K is not optionally mono-, di- or tri- 

substituted independently with methyl, fluoro or chloro. 

A group of compounds which is preferred among the N2 Group of 
compounds, designated the 02 Group, contains those compounds wherein 
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A is (Ci-Cgjalkanoyl, said A optionally mono-, di- or tri- substituted on carbon 
independently with halo; 
Qis 

-(C 2 -C 6 )alkylene-W-(C 1 -C 3 )alkylene-, 
5 -(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 

substituents independently selected from fluoro or (C r C 4 )alkyl t 
-X-(C 2 -C 5 )alkylene-, 
-(CrCsJalkylene-X-, 
-(CrCaJalkylene-X^Ci-CaJalkylene-, 
10 -(C 2 -C4)alkylene-W-X-(Co-C3)alkylene-, or 

-(C 0 -C 4 )alkylene-X-W-(C r C3)a!kylene-; 
K is methylene or ethylene; 

M is -ArW-Ar 2 or -A^-O-Ar 2 wherein Ar 1 and Ar 2 are each independently 
phenyl, pyridyl or thienyl; 
15 V is a bond or (C r C 2 )alkylene; 

R 1 is chloro, fluoro, (C r C 4 )alkyl or (CVOOalkoxy, said (C r C 4 )alkyl and (C r 
C 4 )alkoxy optionally mono-, di-or tri-substituted independently with hydroxy or fluoro; 
and 

R 2 and R 3 are each independently chloro or fluoro. 
20 A group of compounds which is preferred among the N2 Group of 

compounds, designated the P2 Group, contains those compounds wherein 

A is (C.,-C 6 )alkanoyl, said A optionally mono-, di- or tri- substituted on carbon 
independently with hydroxy or halo; 
K is methylene; 
25 Qis 

-(C^-CeJalkylene-W-CCi-CaJalkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
substituents independently selected from fluoro or (C r C 4 )alkyl, 
-X-(C 2 -C 5 )alkylene-, 
30 -(C-pCsJalkylene-X-, 

-(CrCaJalkylene-X^Ci-CaJalkylene-, 
-(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, or 
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-(C 0 -C 4 )alkylene-X-W-(C 1 -C 3 )alkylene-; 

M is -Ar and -Ar is phenyl, thiazolyl, pyridyl, thienyl, oxazolyl, furanyl, 
cyclopentyl or cyclohexyl wherein -Ar is substituted with at least R 1 ; 

R 1 is (C r C 7 )alkyl or (C r C 6 )alkoxy, said (C r C 7 )alkyl or (C r C 6 )alkoxy 
5 optionally mono-, di- or tri-substituted independently with hydroxy or fluoro; and 

R 2 and R 3 are each independently chloro, fluoro, methyl, difluoromethoxy, 
trifluoromethoxy or trifluoromethyl. 

A group of compounds which is preferred among the N2 Group of 
compounds, designated the Q2 Group, contains those compounds wherein 
10 A is (C r C 6 )alkanoyl, said A optionally mono-, di- or tri- substituted on carbon 

independently with halo; 

K is (C r C 8 )alkylene; 

Q is 

-(C 2 -C 6 )alkylene-W-(C 1 -C 3 )alkylene-, 
1 5 -(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 

substituents independently selected from fluoro or (C r C 4 )alkyl, 

-X-(C2-C 5 )alkylene-, 

-(C r C 5 )alkylene-X-, 

-(C 1 -C 3 )alkylene-X-(C 1 -C 3 )alkylene- f 
20 -(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, or 

-(C 0 -C 4 )alkylene-X-W-(C r C 3 )alkylene-; 

M is -Ar and -Ar is phenyl, thienyl, benzofuranyl, benzo[1 ,3]dioxolyl, 2,3- 
dihydrobenzo[1,4]dioxinyl, 2,3-dihydrobenzofuranyl, benzimidazolyl, 
benzo[b]thiophenyl, cyclopentyl or cyclohexyl; and 
25 R 1 , R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 

trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyL 

A group of compounds which is preferred among the N2 Group of 
compounds, designated the R2 Group, contains those compounds wherein 

A is (C r C 6 )alkanoyl said A optionally mono-, di- or tri- substituted on carbon 
30 independently with halo; 

K is oxy(C 1 -C 4 )alkylene; 

Qis 
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-(Ca-CgJalkylene-W^Ci-CaJalkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
substituents independently selected from fluoro or (C r C 4 )alkyl, 
-X-(C 2 -C 5 )alkylene-, 
5 -(C r C 5 )alkylene-X-, 

-(C r C 3 )alkylene-X-(C r C 3 )alkylene-, 
-(C2-C 4 )alkylene-W-X-(Co-C 3 )alkylene-, or 
-(Co^Jalkylene-X-W^Ci-CaJalkylene-; 

M is -Ar and -Ar is phenyl, thienyl, benzo[1 ,3]dioxolyl, cyclopentyl or 
10 cyclohexyl; and 

R 1 , R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 
trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyl. 

A group of compounds which is preferred among the N2 Group of 
compounds, designated the S2 Group, contains those compounds wherein 
15 A is (C r C 6 )alkanoyl, said A optionally mono-, di- or tri- substituted on carbon 

independently with halo; 

K is (C 3 -C 8 )alkylene, said (C 3 -C 8 )alkylene being mono-unsaturated; 

Qis 

-(C 2 -C 6 )alkylene-W-(C 1 -C 3 )alkylene-, 
20 -(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 

substituents independently selected from fluoro or (CVC^alkyl, 
-X-(C 2 -C 5 )alkylene-, 
-(C r C 5 )alkylene-X-, 
-(C 1 -C 3 )alkylene-X-(C 1 -C 3 )alkylene- I 
25 -(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, or 

-(C 0 -C 4 )alkyiene-X-W-(C r C 3 )alkylene-; 
M is -Ar and -Ar is phenyl, thienyl, cyclopentyl or cyclohexyl; and 
R 1 , R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 
trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyl. 
30 An especially preferred compound of the J2 Group of compounds is a 

compound wherein 

A is propanoyl; 
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Q is n-hexylene; 

Z is carboxyl; 

K is methylene; and 

M is 4-(n-1-hydroxylhexyl)phenyl. 
5 An especially preferred compound among the H1 Group of compounds is a 

compound wherein 

A is methylsulfonyl; 

Q is n-hexylene; 

Zis 5-(1H-tetrazolyl); 
10 K is oxyethyl; and 

M is 3,5-dichlorophenyl. 

An especially preferred compound among the Y1 Group of compounds is a 
compound wherein 

A is methylsulfonyl; 
15 Q is 3-methylenephenylmethyl; 

Z is carboxyl; 

K is trans-2-n-propenylene; and 
M is 3,5-dichlorophenyl. 

This invention is also directed to a method for augmenting, and maintaining 
20 bone mass and preventing further bone loss in a mammal comprising administering 

to a mammal a therapeutically effective amount of a compound of Formula I or a 

pharmaceutical^ acceptable salt or prodrug thereof. 

This invention is also directed to a method for treating a mammal having a 

condition which presents with low bone mass comprising administering to a mammal 
25 having a condition which presents with low bone mass a therapeutically effective 

amount of a compound of Formula I or a pharmaceutical^ acceptable salt or prodrug 

thereof. Preferably post-menopausal women and men over the age of 60 are treated. 

Also included are individuals regardless of age who have significantly reduced bone 

mass, i.e., £1 .5 s.d. below young normal levels. 
30 Yet another aspect of this invention is directed to methods for treating 

osteoporosis, bone fractures, osteotomy, bone loss associated with periodontitis, or 

prosthetic ingrowth in a mammal (including a human being) comprising administering 



WO 98/28264 



-33- 



PCT/IB97/01417 



to a mammal suffering from osteoporosis, bone fracture, osteotomy, bone loss 
associated with periodontitis, or prosthetic ingrowth an osteoporosis, bone fracture, 
osteotomy, bone loss associated with periodontitis, or prosthetic ingrowth treating 
amount of a Formula I compound or a pharmaceutical^ acceptable salt or prodrug 
5 thereof. 

Yet another aspect of this invention is directed to a method for treating 
osteoporosis in a mammal (including a human being) by comprising administering to 
a mammal suffering from osteoporosis an osteoporosis treating amount of a Formula 
I compound or a pharmaceutically acceptable salt or prodrug thereof. 

10 Yet another aspect of this invention is directed to a method for treating 

osteotomy bone loss in a mammal (including a human being) comprising 
administering to a mammal who underwent an osteotomy procedure to repair bone 
integrity a therapeutically effective amount of a Formula I compound or a 
pharmaceutically acceptable salt or prodrug thereof. In one aspect the Formula I 

1 5 compound is applied locally to a site of osteotomy. 

Yet another aspect of this invention is directed to a method for treating 
alveolar bone loss in a mammal (including a human being) comprising administering 
to a mammal suffering from an alveolar bone loss an alveolar bone loss treating 
amount of a Formula I compound or a pharmaceutically acceptable salt or prodrug 

20 thereof. 

Yet another aspect of this invention is directed to a method for treating bone 
loss associated with periodontitis in a mammal (including a human being) comprising 
administering to a mammal suffering from bone loss associated with periodontitis a 
bone loss associated with periodontitis treating amount of a Formula I compound or a 

25 pharmaceutically acceptable salt or prodrug thereof. 

Yet another aspect of this invention is directed to a method for treating 
childhood idiopathic bone loss in a mammal comprising administering to a child 
suffering from childhood idiopathic bone loss a childhood idiopathic bone loss treating 
amount of a Formula I compound or a pharmaceutically acceptable salt or prodrug 

30 thereof. 

Yet another aspect of this invention is directed to a method for treating 
"secondary osteoporosis", which includes glucocorticoid-induced osteoporosis, 
hyperthyroidism-induced osteoporosis, immobilization-induced osteoporosis, heparin- 
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induced osteoporosis or immunosuppressive-induced osteoporosis in a mammal 
(including a human being) by administering to a mammal suffering from "secondary 
osteoporosis" a "secondary osteoporosis" treating amount of a Formula I compound 
or a pharmaceutical^ acceptable salt or prodrug thereof. 

5 Yet another aspect of this invention is directed to a method for treating 

glucocorticoid-induced osteoporosis in a mammal (including a human being) 
comprising administering to a mammal suffering from glucocorticoid-induced 
osteoporosis a glucocorticoid-induced osteoporosis treating amount of a Formula I 
compound or a pharmaceutical^ acceptable salt or prodrug thereof. 

1 0 Yet another aspect of this invention is directed to a method for treating 

hyperthyroidism-induced osteoporosis in a mammal (including a human being) 
comprising administering to a mammal suffering from hyperthyroidism-induced 
osteoporosis a hyperthyroidism-induced osteoporosis treating amount of a Formula I 
compound or a pharmaceutical^ acceptable salt or prodrug thereof. 

1 5 Yet another aspect of this invention is directed to a method for treating 

immobilization-induced osteoporosis in a mammal (including a human being) 
comprising administering to a mammal suffering from immobilization-induced 
osteoporosis a immobilization-induced osteoporosis treating amount of a Formula I 
compound or a pharmaceutically acceptable salt or prodrug thereof. 

20 Yet another aspect of this invention is directed to a method for treating 

heparin-induced osteoporosis in a mammal (including a human being) comprising 
administering to a mammal suffering from heparin-induced osteoporosis a heparin- 
induced osteoporosis treating amount of a Formula I compound or a pharmaceutically 
acceptable salt or prodrug thereof. 

25 Yet another aspect of this invention is directed to a method for treating 

immunosuppressive-induced osteoporosis in a mammal (including a human being) 
comprising administering to a mammal suffering from immunosuppressive-induced 
osteoporosis an immunosuppressive-induced osteoporosis treating amount of a 
Formula I compound or a pharmaceutically acceptable salt or prodrug thereof. 

30 Yet another aspect of this invention is directed to a method for treating a bone 

fracture in a mammal (including a human being) comprising administering to a 
mammal suffering from a bone fracture a bone fracture treating amount of a Formula 
I compound or a pharmaceutically acceptable salt or prodrug thereof. In one aspect 
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of this invention for treating a bone fracture the Formula I compound or a 
pharmaceutical^ acceptable salt or prodrug thereof is applied locally to the site of 
bone fracture. In another aspect of this invention the Formula I compound or a 
pharmaceutical^ acceptable salt or prodrug thereof is administered systemically. 
5 Yet another aspect of this invention is directed to a method for enhancing 

bone healing following facial reconstruction or maxillary reconstruction or mandibular 
reconstruction in a mammal (including a human being) comprising administering to a 
mammal which has undergone facial reconstruction or maxillary reconstruction or 
mandibular reconstruction a bone enhancing amount of a Formula I compound or a 

1 0 pharmaceutical^ acceptable salt or prodrug thereof. In one aspect of this method the 
Formula I compound or a pharmaceutical^ acceptable salt or prodrug thereof is 
applied locally to the site of bone reconstruction. 

Yet another aspect of this invention is directed to a method for inducing 
prosthetic ingrowth in a mammal (including a human being) comprising administering 

15 to a mammal a therapeutically effective amount of a Formula I compound or a 
pharmaceutical^ acceptable salt or prodrug thereof. 

Yet another aspect of this invention is directed to a method for inducing 
vertebral synostosis in a mammal (including a human being) comprising 
administering to a mammal undergoing surgery for vertebral synostosis a 

20 therapeutically effective amount of a Formula I compound or a pharmaceutical ly 
acceptable salt or prodrug thereof. 

Yet another aspect of this invention is directed to a method for enhancing long 
bone extension in a mammal (including a human being) comprising administering to a 
mammal suffering from an insufficiently sized long bone a long bone enhancing 

25 amount of a Formula I compound or a pharmaceutically acceptable salt or prodrug 
thereof. 

Yet another aspect of this invention is directed to a method for use in place of 
a bone graft in a mammal (including a human being) comprising administering to a 
mammal a therapeutically effective amount of a Formula I compound or a 
30 pharmaceutically acceptable salt or prodrug thereof. In one aspect of this method the 
Formula I compound or a pharmaceutically acceptable salt or prodrug thereof is 
applied locally to the site of a bone graft. Also, if bone graft is needed, an amount of 
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a Formula I compound or a pharmaceutical^ acceptable salt or prodrug thereof can 
be applied to the site of a bone graft to restore bone. 

A preferred dosage is about 0.001 to 100 mg/kg/day of the Formula I 
compound or a pharmaceutical^ acceptable salt or prodrug thereof. An especially 
5 preferred dosage is about 0.01 to 10 mg/kg/day of the Formula I compound or a 
pharmaceutical^ acceptable salt or prodrug thereof. 

This invention is also directed to pharmaceutical compositions which comprise 
a therapeutically effective amount of a compound of Formula I or a pharmaceutical^ 
acceptable salt or prodrug thereof and a pharmaceutical^ acceptable carrier. 
1 0 This invention is also directed to pharmaceutical compositions for the 

augmentation of bone mass which comprise a bone mass augmentating amount of a 
compound of Formula I or a pharmaceutical^ acceptable salt or prodrug thereof and 
a pharmaceutical^ acceptable carrier. 

This invention is also directed to pharmaceutical compositions for the 
15 treatment of a condition which presents with low bone mass in a mammal (including a 
human being) which comprise a low bone mass condition treating amount of a 
compound of Formula I or a pharmaceutical^ acceptable salt or prodrug thereof and 
a pharmaceutical^ acceptable carrier. 

This invention is also directed to pharmaceutical compositions for the 
20 treatment of osteoporosis, bone fractures, osteotomy, bone loss associated with 
periodontitis, bone graft substitution or prosthetic ingrowth in a mammal (including a 
human being) which comprises a therapeutically effective amount of a compound of 
Formula I or a pharmaceutical^ acceptable salt or prodrug thereof and a 
pharmaceutical^ acceptable carrier. 
25 This invention is also directed to pharmaceutical compositions for the 

treatment of "secondary osteoporosis", which includes glucocorticoid-induced 
osteoporosis, hyperthyroidism-induced osteoporosis, immobilization-induced 
osteoporosis, heparin-induced osteoporosis or immunosuppressive-induced 
osteoporosis in a mammal (including a human being) which comprise a "secondary 
30 osteoporosis" treating amount of a compound of Formula I or a pharmaceutical 
acceptable salt or prodrug thereof and a pharmaceutical^ acceptable carrier. 

This invention is also directed to pharmaceutical compositions for the 
treatment of osteoporosis in a mammal (including a human being) which comprise an 
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osteoporosis treating amount of a compound of the Formula I or a pharmaceutical^ 
acceptable salt or prodrug thereof and a pharmaceutical^ acceptable carrier. 

This invention is also directed to pharmaceutical compositions for enhancing 
bone fracture healing in a mammal (including a human being) which comprise a bone 
5 fracture treating amount of a compound of the Formula I or a pharmaceutical^ 
acceptable salt or prodrug thereof and a pharmaceutical^ acceptable carrier. 

This invention is also directed to pharmaceutical compositions for the 
treatment of osteotomy bone loss in a mammal (including a human being) which 
comprise an osteotomy bone loss treating amount of a compound of the Formula I or 
10 a pharmaceutical^ acceptable salt or prodrug thereof and a pharmaceutical^ 
acceptable carrier. 

This invention is also directed to pharmaceutical compositions for the 
treatment of alveolar bone loss in a mammal (including a human being) which 
comprise an alveolar bone loss treating amount of a compound of the Formula I or a 
15 pharmaceutical^ acceptable salt or prodrug thereof and a pharmaceutical^ 
acceptable carrier. 

This invention is also directed to pharmaceutical compositions for the 
treatment of childhood idiopathic bone loss in a child which comprises a childhood 
idiopathic bone loss treating amount of a compound of the Formula I or a 
20 pharmaceutical^ acceptable salt or prodrug thereof and a pharmaceutical^ 
acceptable carrier. 

This invention is also directed to pharmaceutical compositions for the 
augmentation of bone healing following facial reconstruction or maxillary 
reconstruction or mandibular reconstruction in a mammal (including a human being) 
25 which comprise a bone healing treating amount of a compound of the Formula I or a 
pharmaceutical^ acceptable salt or prodrug thereof and a pharmaceutical^ 
acceptable carrier. 

This invention is also directed to pharmaceutical compositions for the 
treatment of bone loss associated with periodontitis in a mammal (including a human 
30 being) which comprise a bone loss associated with periodontitis treating amount of a 
compound of the Formula I or a pharmaceutical^ acceptable salt or prodrug thereof 
and a pharmaceutical^ acceptable carrier. 
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This invention is also directed to pharmaceutical compositions for the 
treatment of prosthetic ingrowth in a mammal (including a human being) which 
comprise a prosthetic ingrowth treating amount of a compound of the Formula I or a 
pharmaceutical^ acceptable salt or prodrug thereof and a pharmaceutical^ 
5 acceptable carrier. 

This invention is also directed to pharmaceutical compositions for inducing 
vertebral synostosis in a mammal (including a human being) which comprise a 
therapeutically effective amount of a compound of the Formula I or a 
pharmaceutical^ acceptable salt or prodrug thereof and a pharmaceutical^ 
10 acceptable carrier. 

This invention is also directed to pharmaceutical compositions for the 
augmentation of long bone extension in a mammal (including a human being) which 
comprise bone mass augmentation treating amount of a compound of the Formula I 
or a pharmaceutical^ acceptable salt or prodrug thereof and a pharmaceutical^ 
15 acceptable carrier. 

This invention is also directed to pharmaceutical compositions for the 
treatment of glucocorticoid-induced osteoporosis in a mammal (including a human 
being) which comprise a glucocorticoid-induced osteoporosis treating amount of a 
compound of the Formula I or a pharmaceutical^ acceptable salt or prodrug thereof 
20 and a pharmaceutical^ acceptable carrier. 

This invention is also directed to pharmaceutical compositions for the 
treatment of hyperthyroidism-induced osteoporosis in a mammal (including a human 
being) which comprise a hyperthyroidism-induced osteoporosis treating amount of a 
compound of the Formula I or a pharmaceutical^ acceptable salt or prodrug thereof 
25 and a pharmaceutical^ acceptable carrier. 

This invention is also directed to pharmaceutical compositions for the 
treatment of immobilization-induced osteoporosis in a mammal (including a human 
being) which comprise a immobilization-induced osteoporosis treating amount of a 
compound of the Formula I or a pharmaceutical^ acceptable salt or prodrug thereof 
30 and a pharmaceutical^ acceptable carrier. 

This invention is also directed to pharmaceutical compositions for the 
treatment of heparin-induced osteoporosis in a mammal (including a human being) 
which comprise a heparin-induced osteoporosis treating amount of a compound of 
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the Formula I or a pharmaceutical^ acceptable salt or prodrug thereof and a 
pharmaceutical^ acceptable carrier. 

This invention is also directed to pharmaceutical compositions for the 
treatment of immunosuppressive-induced osteoporosis in a mammal (including a 
5 human being) which comprise a immunosuppressive-induced osteoporosis treating 
amount of a compound of the Formula I or a pharmaceutical^ acceptable salt or 
prodrug thereof and a pharmaceutical^ acceptable carrier. 

Yet another aspect of this invention are combinations of the Formula I 
compounds or a pharmaceutical^ acceptable salt or prodrug thereof and other 
10 compounds as described below. 

Yet another aspect of this invention is directed to a pharmaceutical 
compositions comprising a compound of Formula I or a pharmaceutical^ acceptable 
salt or prodrug thereof and an anti-resorptive agent and for the use of such 
compositions for the treatment (e.g., prevention) of conditions which present with low 
15 bone mass, including osteoporosis in mammals (e.g., humans, particularly women) or 
the use of such compositions for other bone mass augmenting uses. 

The combinations of this invention comprises a therapeutically effective 
amount of a first compound, said first compound being a Formula I compound or a 
pharmaceutical^ acceptable salt or prodrug thereof; and a therapeutically effective 
20 amount of a second compound, said second compound being an anti-resorptive 
agent such as an estrogen agonist/antagonist or a bisphosphonate. 

Preferred estrogen agonist/antagonists include droloxifene, raloxifene, 
tamoxifen, 4-hydroxy-tamoxifen, toremifene, centchroman, levormeloxifene, 
idoxifene, 6-(4-hydroxy-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-naphthalen-2-ol, 
25 {4-[2-(2-Aza-bicyclo[2.2.1]hept-2-yl)-ethoxy]-phenyl}-[6-hydroxy-2-(4-hydroxy-phenyl)^ 

benzo[b]thiophen-3-yl]-methanone, 

C/s-6-(4-fluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6 l 7,8- 

tetrahydro-naphthalene-2-ol; 

(-)-C/s-6-phenyl-5-[4-(2-py^ 
30 naphthalene-2-ol; 

C/s-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydr^^ 

naphthalene-2-ol; 



WO 98/28264 



-40- 



PCT/EB97/01417 



C/s-1-[6'-pyrrolodinoethoxy-3-pyridyl]-2-phenyl-6-hyd 
tetrahydrohaphthalene; 

1-(4'-Pyrrolidinoethoxyphenyl)-2^^ 

tetrahydroisoquinoline; 
5 C/s-6-(4-hydroxyphenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5 

tetrahydro-naphthalene-2-ol; and 

1 -(^-Pyrrolidinolethoxyphenyl^-phenyl-e-hydroxy-l ,2,3,4- 
tetrahydroisoquinoline and the pharmaceutically acceptable salts thereof. 

Especially preferred estrogen agonist/antagonists include droloxifene; 
1 0 C/s-6-(4-fluoro-phenyl)-5-[4-(2-piperidin-1 -yl-ethoxy)-phenyl]-5,6,7,8- 

tetrahydro-naphthalene-2-ol; 

(-)-C/s-6-phenyl-5-[4-(2-pyrrolti^ 
naphthalene-2-ol; 

C/s-6-phenyl-5-[4-(2-pyrrolid^ 

15 naphthalene-2-ol; 

C/s-l-te-pyrrolodinoethoxy-S'-pyridyll^-phenyl-e-hydroxy-l ,2,3,4- 

tetrahydrohaphthalene; 

1 -(4 , -Pyrrolidinoethoxyphenyl)-2-(4 M -fluorophenyl)-6-hydroxy-1 ,2,3,4- 

tetrahydroisoquinoline; 
20 C/s-6-(4-hydroxyphenyl)-^ 
tetrahydro-naphthalene-2-ol; 

1 -(^-Pyrrolidinolethoxyphenyl^-phenyl-e-hydroxy-l ,2,3,4- 
tetrahydroisoquinoline; and the pharmaceutically acceptable salts thereof. 

Preferred bisphosphonates include, tiludronic acid, alendronic acid, ibandronic 
25 acid, risedronic acid, etidronic acid, clodronic acid, and pamidronic acid and their 
pharmaceutically acceptable salts. 

Another aspect of this invention is a method for treating mammals which 
present with low bone mass comprising administering to a mammal having a 
condition which presents with low bone mass 
30 a. a therapeutically effective amount of a first compound, said first 

compound being a Formula I compound or a pharmaceutically acceptable salt or 
prodrug thereof; and 
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b. a therapeutically effective amount of a second compound, said second 
compound being an anti-resorptive agent such as an estrogen agonist/antagonist or a 
bisphosphonate. 

Such compositions and methods may also be used for other bone mass 
5 augmenting uses. 

Preferred estrogen agonist/antagonists in this method include droloxifene, 
raloxifene, tamoxifen, 4-hydroxy-tamoxifen, toremifene, centchroman, 
levormeloxifene, idoxifene, 6-(4-hydroxy-phenyl)-5-[4-(2-piperidin-1 -yl-ethoxy)- 
benzyl]-naphthalen-2-ol, {4-[2-(2-Aza-bicyclo[2.2.1]hept-2-yl)-ethoxy]-phenylH6- 
10 hydroxy-2-(4-hydroxy-phenyl)-benzo[b]thiophen-3-yl]-methanone, 

C/s-6-(4-fluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5 f 6,7,8- 
tetrahydro-naphthalene-2-ol; 

(-)-C/s-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyO-5,6,7,8-tetrahydro- 
naphthalene-2-ol; 

1 5 C/s-6-phenyl-5-[4-(2-pyrrolidin-1 -yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro- 

naphthalene-2-ol; 

C/s-l-^-pyrrolodinoethoxy-S'-pyridyq^-phenyl-e-hydroxy-l^^^- 
tetrahydrohaphthalene; 

1-(4-Pyrrolidinoethoxyphenyl)-2-(4"-fluorophenyl)-6-hydroxy-1, 2,3,4- 
20 tetrahydroisoquinoline; 

C/s-6-(4-hydroxyphenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6,7,8- 
tetrahydro-naphthalene-2-ol; 

1 -(4'-Pyrrolidinolethoxyphenyl)-2-phenyl-6-hydroxy-1 ,2,3,4- 
tetrahydroisoquinoline; and the pharmaceutically acceptable salts thereof. 
25 Especially preferred estrogen agonist/antagonists include droloxifene; 

C/s-6-(4-fluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6,7,8- 
tetrahydro-naphthalene-2-ol; 

(-)-C/s-6-phenyl-5-[4-(2-py^ 
naphthalene-2-ol; 

30 C/s-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-pheny0-5,6,7,8-tetrahydro- 
naphthalene-2-oI; 

C/s-l-tS'-pyrrolodinoethoxy-S'-pyridyO^-phenyl-e-hydroxy-l, 2,3,4- 
tetrahydrohaphthalene; 
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1-(4'-Pyrrolidinoethoxyphenyl)-2-(4"-fluorophenyl)-6-hydroxy-1,2 f ^ 

tetrahydroisoquinoline; 

C/s-6-(4-hydroxyphenyl)-544-(2^ 
tetrahydro-naphthalene-2-ol; 
5 1 -(4 , -Pyrrolidinolethoxyphenyl)-2-phenyl-6-hydroxy-1 ,2,3,4- 

tetrahydroisoquinoline and the pharmaceutical^ acceptable salts thereof 

Preferred bisphosphonates include, tiludronic acid, alendronic acid, ibandronic 
acid, risedronic acid, etidronic acid, clodronic acid, and pamidronic acid and their 
pharmaceutical^ acceptable salts. 
1 0 A preferred aspect of this method is wherein the condition which presents with 

low bone mass is osteoporosis. 

Another preferred aspect of this method is wherein the first compound and 
the second compound are administered substantially simultaneously. 

Another preferred aspect of this method is wherein the first compound is 
1 5 administered for a period of from about one week to about three years. 

Optionally the administration of the first compound is followed by 
administration of the second compound wherein the second compound is an 
estrogen agonist/antagonist for a period of from about three months to about three 
years without the administration of the first compound during the second period of 
20 from about three months to about three years. 

Alternatively, the administration of the first compound is followed by 
administration of the second compound wherein the second compound is an 
estrogen agonist/antagonist for a period greater than about three years without the 
administration of the first compound during the greater than about three year period. 
25 Another aspect of this invention is a kit comprising: 

a. a therapeutically effective amount of a Formula I compound or a 
pharmaceutical^ acceptable salt or prodrug thereof and a pharmaceutical^ 
acceptable carrier in a first unit dosage form; 

b. a therapeutically effective amount of an anti-resorptive agent such as an 
30 estrogen agonist/antagonist or a bisphosphonate and a pharmaceutical^ acceptable 

carrier in a second unit dosage form; and 

c. container means for containing said first and second dosage forms. 
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Preferred estrogen agonist/antagonists in this kit include droloxifene, 
raloxifene, tamoxifen, 4-hydroxy-tamoxifen, toremifene, centchroman, 
levormeloxifene, idoxifene, 6-(4-hydroxy-phenyl)-5-[4-(2-piperidin-1 -yl-ethoxy)- 
benzylJ-naphthalen-2-ol, {4-[2-(2-Aza-bicyclo[2.2. 1 ]hept-2-yl)-ethoxy]-phenyl}-[6- 
5 hydroxy-2-(4-hydroxy-phenyl)-benzo[b]thiophen-3-yl]-methanone, 

C/s-6-(4-fluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5 l 6 J 7 f 8- 
tetrahydro-naphthalene-2-ol; 

(-)-C/s-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5 > 6,7,8-tetrahydro- 
naphthalene-2-ol; 

1 0 C/s-6-phenyl-5-[4-(2-pyrrolidin-1 -yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro- 

naphthalene-2-ol; 

C/s-l-ie'-pyrrolodinoethoxy-S-pyridyO^-phenyi-e-hydroxy-l, 2,3,4- 
tetrahydrohaphthalene; 

1-(4'-Pyrrolidinoethoxyphenyl)-2-(4"-fluorophenyl)-6-hydroxy-1, 2,3,4- 
1 5 tetrahydroisoquinoline; 

C/s-6-(4-hydroxyphenyl)-5-[4-(2^ 
tetrahydro-naphthalene-2-ol; 

1 -(4-Pyrrolidinolethoxyphenyl)-2-phenyl-6-hydroxy-1 .2,3,4- 
tetrahydroisoquinoline; and the pharmaceutical^ acceptable salts thereof. 
20 Especially preferred estrogen agonist/antagonists include droloxifene; 

C/s-6-(4-fluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6 l 7,8- 
tetrahydro-naphthalene-2-ol; 

(-)-C/s-6-phenyl-5-[4-(2-pyrrolidm^ 
naphthalene-2-ol; 

25 C/s-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro- 
naphthalene-2-ol; 

C/s-1 -[e'-pyrrolodinoethoxy-S'-pyridyO^-phenyl-B-hydroxy-l ,2,3,4- 
tetrahydrohaphthalene; 

1-(4'-Pyrrolidinoethoxyphenyl)-2-(4 w -fluorophenyl)-6-hydroxy-1, 2,3,4- 

30 tetrahydroisoquinoline; 

C/s-6-(4-hydroxyphenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyi]-5,6,7,8- 
tetrahydro-naphthalene-2-ol; 
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1 .(4'.pyrrolidinolethoxyphenyl)-2-phenyl-6-hydroxy-1 ,2,3,4- 
tetrahydroisoquinoline; and the pharmaceutical^ acceptable salts thereof 

Preferred bisphosphonates include, tiludronic acid, alendronic acid, ibandronic 
acid, risedronic acid, etidronic acid, clodronic acid, and pamidronic acid and their 
5 pharmaceutical acceptable salts. 

Yet another aspect of this invention is directed to a pharmaceutical 
composition including a compound of Formula I or a pharmaceutical^ acceptable salt 
or prodrug thereof and another bone anabolic agent (although the other bone 
anabolic agent may be a different Formula I compound) and for the use of such 
1 0 compositions for the treatment of conditions which present with low bone mass, 

including osteoporosis in mammals (e.g., humans, particularly women) or the use of 
such compositions for other bone mass augmenting uses. 

The combination comprises a therapeutically effective amount of a first 
compound, said first compound being a Formula I compound or a pharmaceutical ly 
1 5 acceptable salt or prodrug thereof; and a therapeutically effective amount of a second 
compound, said second compound being another bone anabolic agent. 

Preferred bone anabolic agents include IGF-1 optionally with IGF-1 binding 
protein 3, prostaglandin, prostaglandin agonist/antagonist, sodium fluoride, 
parathyroid hormone (PTH), active fragments of parathyroid hormone, parathyroid 
20 hormone related peptides and active fragments and analogues of parathyroid 

hormone related peptides, growth hormone or growth hormone secretagogues and 
the pharmaceutically acceptable salts thereof. 

Another aspect of this invention is a method for treating mammals which 
present with low bone mass comprising administering to a mammal having a 
25 condition which presents with low bone mass 

a. a therapeutically effective amount of a first compound, said first compound 
being a Formula I compound or a pharmaceutically acceptable salt or prodrug therof; 
and 

b. a therapeutically effective amount of a second compound, said second 
30 compound being another bone anabolic agent other than the Formula I compound. 

Such compositions and methods may also be used for other bone mass 
augmenting uses. 
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Preferred bone anabolic agents include IGF-1 optionally with IGF-1 binding 
protein 3, prostaglandin, prostaglandin agonist/antagonist, sodium fluoride, 
parathyroid hormone (PTH), active fragments of parathyroid hormone, parathyroid 
hormone related peptides and active fragments and analogues of parathyroid 
5 hormone related peptides, growth hormone or growth hormone secretagogues and 
the pharmaceutical^ acceptable salts thereof 

A preferred aspect of this method is wherein the condition which presents with 
low bone mass is osteoporosis. 

Another preferred aspect of this method is wherein the first compound and 
10 the second compound are administered substantially simultaneously. 

Another aspect of this invention is a kit comprising: 

a. a therapeutically effective amount of a Formula I compound or a 
pharmaceutical^ acceptable salt or prodrug thereof and a pharmaceutically 
acceptable carrier in a first unit dosage form; 
15 b. a therapeutically effective amount of a second compound, said second 

compound being a bone anabolic agent other than the Formula I compound; and 

c. container means for containing said first and second dosage forms. 

Preferred bone anabolic agents include IGF-1 optionally with IGF-1 binding 
protein 3, prostaglandin, prostaglandin agonist/antagonist, sodium fluoride, 
20 parathyroid hormone (PTH), active fragments of parathyroid hormone, parathyroid 
hormone related peptides and active fragments and analogues of parathyroid 
hormone related peptides, growth hormone or growth hormone secretagogues and 
the pharmaceutically acceptable salts thereof. 

A preferred group of compounds, designated the T2 Group, contains those 
25 compounds having the Formula I as shown above wherein 

Bis N; 

A is (C r C 3 ) alkylsulfonyl; 
Q is 

-(C3-C 5 )alkylene-0-(C 1 -C 3 )alkylene-, 
30 -(C 5 -C 7 )alkylene-, said -( C 5 -C 7 )alkylene- optionally substituted with up to four 

substituents independently selected from fluoro or (C 1 -C 4 )alkyl, 
-(C 2 -C 4 )alkylene-X-, 
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-(CH 2 )-meta-phenylene-0-(CH 2 )- optionally mono- or di-substituted 
independently with methoxy, trifluoromethyl, difluoromethoxy, trifluoromethoxy, chloro 
or fluoro 

or 

5 -(CH 2 )-meta-phenylene-(CH 2 )- optionally mono- or di-substituted 

independently with methoxy, trifluoromethyl, difluoromethoxy, trifluoromethoxy, chloro 
or fluoro; 

M is -Ar 1 -V-Ar* or -Ar 1 -0-Ar*; 
V is a bond or -CIV; 
10 Z is carboxyl, (C r C 4 )alkoxycarbonyl or tetrazolyl; 

X is thienyl, thiazolyl, or furanyl; 
K is methylene; 

Ar 1 is phenyl, (C 5 -C 7 )cycloalkyl , furanyl, thienyl, thiazolyl, or pyridyl; 

Ar 2 is (C 5 -C 7 )cycloalkyl, phenyl, thienyl, thiazolyl, pyridyl, pyrimidyl, oxazolyl, 
15 furanyl, imidazolyl, isoxazolyl, pyrazinyl, triazolyl or pyrazolyl; 

R 1 is chloro, fluoro, (C r C 4 )alkyl or (C r C 4 )alkoxy f said (C 1 -C 4 )alkyl and (C r 
C 4 )alkoxy optionally mono-, di- or tri-substituted independently with hydroxy or fluoro; 
and 

R 2 and R 3 are each independently, methoxy, trifluoromethyl, difluoromethoxy, 
20 trifluoromethoxy, chloro or fluoro. 

A group of compounds which is preferred among the T2 group of compounds, 
designated the U2 Group, contains those compounds wherein 
Q is 

-(CH 2 )-meta-phenylene-(CH 2 )-, 
25 Mis-Ar^Ar 2 , 
Ar 1 is phenyl; 

Ar 2 is (C 5 -C 7 )cycloalkyl, phenyl, thienyl, thiazolyl, pyridyl, pyrimidyl, oxazolyl, 
furanyl, imidazolyl, isoxazolyl, pyrazinyl or pyrazolyl, said Ar 2 optionally mono- or di- 
substituted independently with R 1 or R 2 ; 
30 R 1 is chloro, fluoro, methyl, methoxy, trifluoromethyl, difluoromethoxy or 

trifluoromethoxy; and 

R 2 is methoxy, chloro or fluoro. 
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A group of compounds which is preferred among the T2 group of compounds, 
designated the V2 Group, contains those compounds wherein 
Qis 

-(CH 2 )-meta-phenylene-0-(CH 2 )-, 
5 M is -Ar 1 - Ar 2 , 

Ar 1 is phenyl; 

Ar 2 is (C 5 -C 7 )cycloalkyl, phenyl, thienyl, thiazolyl, pyridyl, pyrimidyl, oxazolyl, 
furanyl, imidazolyl, isoxazolyl, pyrazinyl or pyrazolyl, said Ar 2 optionally mono- or di- 
substituted independently with R 1 or R 2 ; 
10 R 1 is chloro, fluoro, methyl, methoxy, trifluoromethyl, difluoromethoxy or 

trifluoromethoxy; and 

R 2 is methoxy, chloro or fluoro. 
An especially preferred compound of the U2 Group of compounds is a compound 
wherein 

15 A is methylsulfonyl; 

Z is carboxyl; and 
M is 4-(cyclohexyl)phenyl. 
An especially preferred compound of the U2 Group of compounds is a compound 
wherein 

20 A is methylsulfonyl; 

Z is carboxyl; and 
M is 4-(thiazol-2-yl)phenyl. 
An especially preferred compound of the U2 Group of compounds is a compound 
wherein 

25 A is methylsulfonyl; 

Z is carboxyl; and 
M is 4-(pyrazin-2-yl)phenyl. 
Especially preferred compounds among the U2 Group are 

a - (3-{[(4-Cyclohexyl-benzyl)-methanesulfonyl-amino]-methyl}-phenyl)-acetic 

30 acid; 

b. (3-{[Methanesulfonyl-(4-thiazol-2-yl-benzyl)-amino]-methyl}-phenyl)-acetic 
acid; or 
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c. (3-{[Methanesulfonyl-(4^^ 

acid. 

A preferred group of compounds, designated the W2 Group, contains those 
5 compounds having the Formula I as shown above wherein 
BisN; 

A is (C r C 3 )alkylsulfonyl ; 
Q is -(C 2 -C 4 )alkylene-X-; 

X is thiazolyl or furanyl; said thiazolyl or furanyl optionally mono- or di- 
10 substituted independently with methyl, methoxy, fluoro, chloro, trifluoromethyl, 
difluoromethoxy or trifluoromethoxy; 

K is oxy-ethylene or propylene, said propylene optionally being mono- 
unsaturated; 

M is -Ar, said -Ar is phenyl, thienyl, pyridyl, thiazolyl, oxazolyl, isoxazolyl, 
15 pyrimidyl, imidazolyl, cyclohexyl, cyclopentyl, cyclobutyl, or cycloheptyl; 

R 1 is halo, (C r C 6 )alkoxy, (CVC^alkyl, (C 3 -C 7 )cycloalkyl, (C r C 7 )alkanoyl or 
(C3-C 7 )cycloalkyl(C r C4)alkyl, said (C r C 6 )alkoxy, (d-C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C r 
C 7 )alkanoyl or (C 3 -C 7 )cycloalkyl(C 1 -C 4 )alkyl, optionally mono-, di- or tri-substituted 
independently with hydroxy, fluoro or chloro; and 
20 R 2 and R 3 are each independently methoxy, trifluoromethyl, difluoromethoxy, 

trifluoromethoxy, chloro or fluoro. 

A group of compounds which is preferred among the W2 group of 
compounds, designated the X2 Group, contains those compounds wherein 
A is methylsulfonyl ; 
25 Z is carboxyl, or (C r C 4 )alkoxycarbonyl ; 

Q is -propylene-X-; 
X is thiazolyl; 

K is oxy-ethylene or propylene; 

M is phenyl optionally mono- or di-substituted independently with fluoro, 
30 chloro, methoxy, methyl, difluoromethoxy, trifluoromethoxy or trifluoromethyl. 

An especially preferred compound of the X2 Group of compounds is a compound 
wherein 
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Z is carboxyl; 

K is propylene; and 

M is 3-(chloro)phenyl. 
An especially preferred compound of the X2 Group of compounds is a compound 
5 wherein 

Z is carboxyl; 

K is oxy-ethylene; and 

M is 3,5-dichlorophenyl. 
Especially preferred compounds among the X2 Group are 
10 a. 2-(3-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-propyl)- 

thiazole-4-carboxylic acid; or 

b. 2-(3-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-propyl)-thiazole- 
4-carboxylic acid. 

Another aspect of this invention is directed to a compound of Formula IA 



15 



B ^ 



K M 

Formula IA 

or a pharmaceutical^ acceptable salt or prodrugs thereof 
wherein either (i): 
20 B is N; 

A is (CrCeJalkylsulfonyl, (C3-C 7 )cycloalkylsulfonyl, (Ca-C/JcycloalkyKCr 
C 6 )alkylsulfonyl, said A moieties optionally mono-, di- or tri- substituted on carbon 
independently with hydroxy, (C r C 4 )alkyl or halo; 

Q is 

25 -(C 2 -C 6 )alkylene-W-(C r C 3 )alkylene- t 

-(C 3 -C 8 )alkylene-, said -(C 3 -C 8 )alkylene- optionally substituted with up to four 
substituents independently selected from fluoro or (CrC 4 )alkyl f 

-X-fCpCsJalkylene-, 

-(C 1 -C 5 )alkylene-X- I 
30 -(CrCaJalkylene-X-^i-CsJalkylene-, 
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-(C 2 -C4)alkylene-W-X-(Co-C 3 )alkylene-, 
-(C 0 -C4)alkylene-X-W-(C r C 3 )alkylene-, 

-(C 2 -C 5 )alkylene-W-X-W-(C 1 -C 3 )alkylene-, wherein the two occurrences of W 

are independent of each other, 
5 -(C 1 -C 4 )alkylene-ethenylene-(C 1 -C 4 )alkylene-, 

-(C 1 -C4)alkylene-ethenylene-(Co-C2)alkylene-X-(Co-C 5 )alkylene-, 
-(d-CAialkylene-ethenylene-CCo-CzJalkylene-X-W-^rCaJalkylene-, 
-(C 1 -C 4 )alkylene-ethynylene-(C 1 -C 4 )alkylene-, or - 
-(C r C 4 )alkylene-ethynylene-X-(C 0 -C 3 )alkylene-; 
10 W is oxy, thio, sulfino, sulfonyl, aminosulfonyl-, -mono-N-(C r 

C 4 )alkyleneaminosulfonyl-, suifonylamino, N-(C 1 -C 4 )alkylenesulfonylamino, 
carboxamido, N-(CrC 4 )alkylenecarboxamido, carboxamidooxy, N-(C r 
C 4 )alkylenecarboxamidooxy, carbamoyl, -mono-N-(C r C 4 )alkylenecarbamoyl, 
carbamoyloxy, or -mono-N-(C 1 -C 4 )alkylenecarbamoyloxy, wherein said W alkyl 
1 5 groups are optionally substituted on carbon with one to three fluorines; 

X is a five or six membered aromatic ring optionally having one or two 
heteroatoms selected independently from oxygen, nitrogen, and sulfur; said ring 
optionally mono-, or di-substituted independently with halo, (d-C 3 )alkyl, 
trifluoromethyl, trifluoromethyloxy, difluoromethyloxy, hydroxyl, (CrOalkoxy, or 
20 carbamoyl; 

Z is carboxyl, (C 1 -C 6 )alkoxycarbonyl, tetrazolyl, 1 ,2,4-oxadiazolyl, 5-oxo-1,2,4- 
oxadiazolyl, (CrOOalkylsulfonylcarbamoyl or phenylsulfonylcarbamoyl; 

K is a bond, (C r C 8 )alkylene, thio(C r C 4 )alkylene or oxy(C r C 4 )alkylene, said 
(C r C e )alkylene optionally mono-unsaturated and wherein K is optionally mono-, di- or 
25 tri-substituted independently with fluoro, methyl or chloro; 

M is -Ar, -ArW-Ar 2 , V-S-Ar 2 , -Ar^O-Ar 2 , -Ar 1 -S-(d -C^-Ar 2 -, -Ar 1 -(C 1 - 
QO-S-Ar 2 - or -Ar 1 -(C 1 -C 3 )-S-{C A -C&Ar 2 , wherein Ar, Ar 1 and Ar 2 are each 
independently a partially saturated, fully saturated or fully unsaturated five to eight 
membered ring optionally having one to four heteroatoms selected independently 
30 from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of two fused partially 
saturated, fully saturated or fully unsaturated five or six membered rings, taken 
independently, optionally having one to four heteroatoms selected independently 
from nitrogen, sulfur and oxygen; 
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said Ar, Ar 1 and Ar 2 moieties optionally substituted, on one ring if the moiety is 
monocyclic, or one or both rings if the moiety is bicyclic, on carbon, nitrogen or sulfur 
with up to three substituents independently selected from R 1 , R 2 and R 3 wherein R 1 , 
R 2 and R 3 are oxo, hydroxy, nitro, halo, (C r C 6 )alkoxy, (C 1 -C 4 )alkoxy(C r C 4 )alkyl, (C r 
5 C 4 )alkoxycarbonyl, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )cycloalkyl(C 1 -C 4 )alkyl l (C 3 - 
C7)cycloalkyl(C r C 4 )alkanoyl, formyl, (C r C 8 )alkanoyl, (C r C 6 )alkanoyl(C r C 6 )alkyl, 
(Ci^Jalkanoylamino, (C r C 4 )alkoxycarbonylamino, sulfonamido, (C r 
C 4 )alkylsulfonamido, amino, mono-N- or di-N.N-fCi-C^alkylamino, carbamoyl, mono- 
id- or di-N,N-(C r C 4 )alkylcarbamoyl, cyano, thiol, (C r C 6 )alkylthio, (CVQOalkylsulfinyl, 
1 0 (C r C 4 )alkylsulfonyl or mono-N- or di-N,N-(C r C 4 )alkylaminosulfinyl; 

R 1 , R 2 and R 3 are optionally mono-, di- or tri-substituted on carbon 
independently with halo or hydroxy; and 

V is a bond or (C r C 3 )alkylene optionally mono-unsaturated and optionally 
mono- or di-substituted independently with hydroxy or fluoro, 
1 5 with the proviso that when K is (C 2 -C 4 )alkylene and M is Ar and Ar is 

cyclopent-1-yl, cyclohex-1-yl, cyclohept-1-yl or cyclooct-1-yl then said (C 5 - 
C 8 )cycloalkyl substituents are not substituted at the one position with hydroxy; 
or (ii): 

BisN; 

20 A is (C r C 6 )alkanoyl, or (C 3 -C 7 )cycloalkyl(C r C 6 )alkanoyl, said A moieties 

optionally mono-, di- or tri- substituted independently on carbon with hydroxy or halo; 
Q is 

-(C 2 -C 6 )alkylene-W-(C r C 3 )alkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
25 substituents independently selected from fluoro or (C r C 4 )alkyl, 

-X-(C 2 -C 5 )alkylene-, 

-(C r C 5 )alkylene-X-, 

-(CrCsJalkylene-X^Ci-CsJalkylene-, 

-(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, 
30 -(Co-^Jalkylene-X-W^Ci-C^alkylene-, 

-(C 2 -C 5 )alkylene-W-X-W-(C r C 3 )alkylene-, wherein the two occurrences of W 
are independent of each other, 
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-(C r C4)alkylene-ethenylene-(CrC4)alkylene-, 
-(C 1 -C 4 )alkylene-ethenylene-(Co-C2)alkylene-X-(Co-C 5 )alkylene-, 
-(C 1 -C4)alkylene-ethenylene-(Co-C2)alkylene-X-W-(C 1 -C 3 )alkylene- > 
-(Ci-C 4 )alkylene-ethynylene-(C r C 4 )alkylene-, or 
5 -(CrC4)alkylene-ethynylene-X-(Co-C 3 )alkylene-; 

W is oxy, thio, sulfino, sulfonyl, aminosulfonyl-, -mono-N-fCr 
C 4 )alkyleneaminosulfonyl-, sulfonylamino, N-(C 1 -C 4 )alkylenesulfonylamino, 
carboxamido, N-(C r C 4 )alkylenecarboxamido, carboxamidooxy, N-(C r 
C 4 )alkylenecarboxamidooxy, carbamoyl, -mono-N-CCi^Jalkylenecarbamoyl, 
1 0 carbamoyloxy, or -mono-N-(C 1 -C 4 )alkylenecarbamoyloxy, wherein said W alkyl 
groups are optionally substituted on carbon with one to three fluorines; 

X is a five or six membered aromatic ring optionally having one or two 
heteroatoms selected independently from oxygen, nitrogen, and sulfur; said ring 
optionally mono-, or di-substituted independently with halo, (C 1 -C 3 )alkyl, 
1 5 trifluoromethyl, trifluoromethyloxy, difluoromethyloxy, hydroxyl, (C r C 4 )alkoxy, or 
carbamoyl; 

Z is carboxyl, (C r C 6 )alkoxycarbonyl, tetrazolyl, 1 ,2,4-oxadiazolyl, 5-oxo-1,2,4- 
oxadiazolyl, (C r C 4 )alkylsulfonylcarbamoyl or phenylsulfonylcarbamoyl; 

K is (C r C 8 )alkylene, thio(C r C 4 )alkylene or oxy(C r C 4 )alkylene, said (C r 

20 C 8 )alkylene optionally mono-unsaturated and wherein K is optionally mono-, di- or tri- 
substituted independently with fluoro, methyl or chloro; 

M is -Ar, -A^-V-Ar 2 , -Ar^S-Ar 2 , -Ar^O-Ar 2 , -Ar^S-^ ^-Ar 2 -, -Ar 1 -(d - 
CaJ-S-Ar 2 - or -Ar 1 -^ -C 3 )-S-(Ci -C^-Ar 2 wherein Ar, Ar 1 and Ar 2 are each 
independently a partially saturated, fully saturated or fully unsaturated five to eight 

25 membered ring optionally having one to four heteroatoms selected independently 
from oxygen, sulfur and nitrogen, or, a bicyclic ring consisting of two fused partially 
saturated, fully saturated or fully unsaturated five or six membered rings, taken 
independently, optionally having one to four heteroatoms selected independently 
from nitrogen, sulfur and oxygen; 

30 said Ar, Ar 1 and Ar 2 moieties optionally substituted, on one ring if the moiety is 

monocyclic, or one or both rings if the moiety is bicyclic, on carbon, nitrogen or sulfur 
with up to three substituents independently selected from R 1 , R 2 and R 3 wherein R 1 , 
R 2 and R 3 are oxo, H, hydroxy, nitro, halo, (C r C 6 )alkoxy, (C 1 -C 4 )alkoxy(C 1 -C 4 )alkyl, 
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(C^CXOalkoxycarbonyl, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C3-C 7 )cycloalkyl(C 1 -C 4 )alkyl l 
(C3-C7)cycloalkyI(C 1 -C 4 )alkanoyl l formyl, (C r C 8 )alkanoyl, ((VCeJalkanoyKCr 
C 6 )alkyl, (C r C 4 )alkanoylamino, (C r C 4 )alkoxycarbonylamino, sulfonamide (C r 
C 4 )alkylsulfonamido, amino, mono-N- or di-N,N-(C r C 4 )alkylamino, carbamoyl, mono- 
5 N- or di-N,N-(C r C 4 )alkylcarbamoyl, cyano, thiol, (C r C 6 )alkylthio, (CrQOalkylsulfinyl, 
(C 1 -C 4 )alkylsulfonyl or mono-N- or di-N,N-(C r C 4 )aIkylaminosulfinyl; 

R 1 , R 2 and R 3 are optionally mono-, di- or tri-substituted independently on 
carbon with halo or hydroxy; and 

V is a bond or (C^CsJalkylene optionally mono-unsaturated and optionally 
1 0 mono- or di-substituted independently with hydroxy or fluoro 

with the proviso that when K is (C2-C 4 )alkylene and M is Ar and Ar is 
cyclopent-1-yi, cyclohex-1-yl, cyclohept-1-yl or cycloct-1-yl then said (C5-C 8 )cycloalkyl 
substituents are not substituted at the one position with hydroxy 

and with the proviso that 6-[(3-phenyl-propyl)-(2-propyl-pentanoyl)-amino]- 
1 5 hexanoic acid and its ethyl ester are not included. 

Yet another aspect of this invention is directed to a pharmaceutical 
composition comprising: 

a therapeutically effective amount of a compound of Formula IA or a pharmaceutical^ 
acceptable salt or prodrug thereof and a therapeutically effective amount of 2-(4- 

20 methoxy-phenyl)-3-[4-(2-piperidin-1 -yl-ethoxy)-phenoxy]- benzo[b]thiophen-6- or a 
pharmaceutical^ acceptable salt thereof or 3-[4-(1,2-diphenyl-but-1-enyl)-phenyl]- 
acrylic acid or a pharamceutically acceptable salt thereof. 

Yet another aspect of this invention is directed to a method for treating a 
mammal having a condition which presents with low bone mass comprising 

25 administering to said mammal 

a therapeutically effective amount of a compound of Formula IA or a 
pharmaceutical^ acceptable salt or prodrug thereof and a therapeutically effective 
amount of 2-(4-methoxy-phenyl)-3-[4-(2-piperidin-1 -yl-ethoxy)-phenoxy]- 
benzo[b]thiophen-6-ol or a pharmaceutically acceptable salt thereof or 3-[4-(1 ,2- 

30 diphenyl-but-1-enyl)-phenyl]-acrylic acid or a pharamceutically acceptable salt 
thereof. 

Yet another aspect of this invention is directed to a kit comprising 
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a therapeutically effective amount of a compound of Formula IA or a 
pharmaceutical^ acceptable salt or prodrug thereof and a pharmaceutical^ 
acceptable carrier in a first unit dosage form; 

a therapeutically effective amount of 2-(4-methoxy-phenyl)-3-[4-(2-piperidin- 
5 1 -yl-ethoxy)-phenoxy]- benzo[b]thiophen-6-ol or a pharmaceutical^ acceptable salt 
thereof or 3-[4-(1 ,2-diphenyl-but-1-enyl)-phenyl]-acrylic acid or a pharamceutically 
acceptable salt thereof and a pharmaceutical^ acceptable carrier in a second unit 
dosage form; and 

container means for containing said first and second dosage forms. 
10 Yet another aspect of this invention is directed to a method for treating a 

mammal in need of kidney regeneration comprising administering to said mammal a 
therapeutically effective amount of a compound of Formula 1 A or a pharmaceutical^ 
acceptable salt or prodrug thereof. 

Yet another aspect of this invention is directed to a method for treating a 
15 mammal having a condition which presents with low bone mass comprising 

administering to said mammal a therapeutically effective amount of a compound of 
Formula IA or a pharmaceutical^ acceptable salt or prodrug thereof. 

Yet another aspect of this invention is directed to a pharmaceutical 
composition which comprises a therapeutically effective amount of a compound of 
20 Formula IA or a pharmaceutical^ acceptable salt or prodrug thereof and a 
pharmaceutical^ acceptable carrier. 

Yet another aspect of this invention is directed to a method for lowering 
intraocular pressure in a mammal comprising administering a therapeutically effective 
amount of a compound of Formula IA or a pharamaceutically acceptable salt or 
25 prodrug thereof to a mammal in need. 

The phrase "condition(s) which presents with low bone mass" refers to a 
condition where the level of bone mass is below the age specific normal as defined in 
standards by the World Health Organization "Assessment of Fracture Risk and its 
Application to Screening for Postmenopausal Osteoporosis (1994). Report of a World 
30 Health Organization Study Group. World Health Organization Technical Series 843". 
Included in "condition(s) which presents with low bone mass" are primary and 
secondary osteoporosis. Secondary osteoporosis includes glucocorticoid-induced 
osteoporosis, hyperthyroidism-induced osteoporosis, immobilization-induced 
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osteoporosis, heparin-induced osteoporosis and immunosuppressive-induced 
osteoporosis. Also included is periodontal disease, alveolar bone loss, osteotomy and 
childhood idiopathic bone loss. The "condition(s) which presents with low bone mass" 
also includes long term complications of osteoporosis such as curvature of the spine, 
5 loss of height and prosthetic surgery. 

The phrase "condition which presents with low bone mass" also refers to a 
mammal known to have a significantly higher than average chance of developing 
such diseases as are described above including osteoporosis (e.g., post-menopausal 
women, men over the age of 60). 

10 Other bone mass augmenting or enhancing uses include increasing the bone 

fracture healing rate, enhancing the rate of successful bone grafts, bone healing 
following facial reconstruction or maxillary reconstruction or mandibular 
reconstruction, prosthetic ingrowth, vertebral synostosis or long bone extension. 

Those skilled in the art will recognize that the term bone mass actually refers 

1 5 to bone mass per unit area which is sometimes (although not strictly correctly) 
referred to as bone mineral density. 

The term "treating", "treat" or "treatment 1 1 as used herein includes preventative 
(e.g., prophylactic) and palliative treatment. 

By "pharmaceutical^ acceptable" it is meant the carrier, diluent, excipients, 

20 and/or salt must be compatible with the other ingredients of the formulation, and not 
deleterious to the recipient thereof. 

The expression "prodrug" refers to compounds that are drug precursors which 
following administration, release the drug in vivo via some chemical or physiological 
process (e.g., a prodrug on being brought to the physiological pH or through enzyme 

25 action is converted to the desired drug form). Exemplary prodrugs upon cleavage 
release the corresponding free acid, and such hydrolyzable ester-forming residues of 
the Formula I compounds include but are not limited to substituents wherein the Z 
moiety is independently carboxyl and the free hydrogen is replaced by (C r C 4 )alkyl, 
(C 2 -C 7 )alkanoyloxymethyl, 1-(alkanoyloxy)ethyl having from 4 to 9 carbon atoms, 1- 

30 methyl-1-(alkanoyloxy)-ethyl having from 5 to 10 carbon atoms, 
alkoxycarbonyloxymethyl having from 3 to 6 carbon atoms, 1- 
(alkoxycarbonyloxy)ethyl having from 4 to 7 carbon atoms, 1-methyM- 
(alkoxycarbonyloxy)ethyl having from 5 to 8 carbon atoms, N- 
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(alkoxycarbonyl)aminomethyl having from 3 to 9 carbon atoms, 1-(N- 
(alkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalidyl, 4- 
crotonolactonyl, gamma-butyrolacton-4-yl, dhN,N-(C r C 2 )alkylamino(C2-C 3 )alkyl 
(such as b-dimethylaminoethyl), carbamoyl-(C r C 2 )alkyl, N,N-di(C r 

5 C 2 )alkylcarbamoyl-(C r C 2 )alkyl and piperidino-, pyrrolidino- or morpholino(C 2 -C 3 )alkyl. 

Exemplary five to six membered aromatic rings optionally having one or two 
heteroatoms selected independently from oxygen, nitrogen and sulfur (i.e., X rings) 
are phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, 
isothiazolyl, pyridinyl, pyridiazinyl, pyrimidinyl and pyrazinyl. 

1 0 Exemplary partially saturated, fully saturated or fully unsaturated five to eight 

membered rings optionally having one to four heteroatoms selected independently 
from oxygen, sulfur and nitrogen (i.e., Ar, Ar 1 and Ar 2 ) are cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl and phenyl. Further exemplary five membered rings are furyl, 
thienyl, 2H-pyrrolyl, 3H-pyrrolyl, pyrrolyl, 2-pyrrolinyl, 3-pyrrolinyl, pyrrolidinyl, 1,3- 

1 5 dioxolanyl, oxazolyl, thiazolyl, imidazolyl, 2H-imidazolyl, 2-imidazolinyl, imidazolidinyl, 
pyrazolyl, 2-pyrazolinyl, pyrazolidinyl, isoxazolyl, isothiazolyl, 1 ,2-dithiolyl, 1 ,3-dithiolyl, 
3H-1,2-oxathiolyl, 1 ,2,3-oxadizaolyl, 1,2,4-oxadiazolyl, 1 ,2,5-oxadiazolyl, 1,3,4- 
oxadiazolyl, 1,2,3-triazolyl, 1 ,2,4-trizaolyl, 1 ,3,4-thiadiazolyl, 1,2,3,4-oxatriazolyl, 
1,2,3,5-oxatrizaolyl, 3H-1 ,2,3-dioxazolyl, 1 ,2,4-dioxazolyl, 1,3,2-dioxazolyl, 1,3,4- 

20 dioxazolyl, 5H-1 ,2,5-oxathiazolyl and 1 ,3-oxathiolyl. 

Further exemplary six membered rings are 2H-pyranyl, 4H-pyranyl, pyridinyl, 
piperidinyl, 1,2-dioxinyl, 1 ,3-dioxinyl, 1 ,4-dioxanyl, morpholinyl, 1 ,4-dithianyl, 
thiomorpholinyl, pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl, 1,3,5-triazinyl, 1,2,4- 
triazinyl, 1 ,2,3-trizainyl, 1 ,3,5-trithianyl, 4H-1,2-oxazinyl, 2H-1,3-oxazinyl, 6H-1,3- 

25 oxazinyl, 6H-1 ,2-oxazinyl, 1 ,4-oxazinyl, 2H-1 ,2-oxazinyl, 4H-1 ,4-oxazinyl, 1 ,2,5- 
oxathiazinyl, 1,4-oxazinyl, o-isoxazinyl, p-isoxazinyl, 1,2,5-oxathiazinyl, 1,2,6- 
oxathiazinyl, 1 ,4,2-oxadiazinyl and 1 ,3,5,2-oxadiazinyl. 

Further exemplary seven membered rings are azepinyl, oxepinyl, thiepinyl and 1,2,4- 
diazepinyl. 

30 Further exemplary eight membered rings are cyclooctyl, cyclooctenyl and 

cyclooctadienyL 

Exemplary bicyclic rings consisting of two fused partially saturated, fully 
saturated or fully unsaturated five or six membered rings, taken independently, 
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optionally having one to four heteroatoms selected independently from nitrogen, 
sulfur and oxygen are indolizinyl, indolyl, isoindolyl, 3H-indolyl, 1H-isoindolyl, indolinyl, 
cyclopenta(b)pyridinyl, pyrano(3,4-b)pyrrolyl, benzofuryl, isobenzofuryl, 
benzo(b)thienyl, benzo(c)thienyl, 1 H-indazolyl, indoxazinyl, benzoxazolyl, anthranilyl, 
5 benzimidazolyl, benzthiazolyl, purinyl, 4Hquinolizinyl, quinolinyl, isoquinolinyl, 
cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, 1 ,8-naphthyridinyl, pteridinyl, 
indenyl, isoindenyl, naphthyl, tetralinyl, decalinyl, 2H-1-benzopyranyl, pyrido(3,4-b)- 
pyridinyl, pyrido(3,2-b)-pyridinyl, pyrido(4,3-b)-pyridinyl, 2H-1,3-benzoxazinyl, 2H-1 ,4- 
benzoxazinyl, 1H-2,3-benzoxazinyl, 4H-3,1-benzoxazinyl, 2H-1,2-benzoxazinyl and 

1 0 4H-1 ,4-benzoxazinyl. 

By alkylene is meant saturated hydrocarbon (straight chain or branched ) 
wherein a hydrogen atom is removed from each of the terminal carbons. Exemplary 
of such groups (assuming the designated length encompases the particular example) 
are methylene, ethylene, propylene, butylene, pentylene, hexylene, heptylene). 

15 By halo is meant chloro, bromo, iodo, or fluoro. 

By alkyl is meant straight chain saturated hydrocarbon or branched saturated 
hydrocarbon. Exemplary of such alkyl groups (assuming the designated length 
encompasses the particular example) are methyl, ethyl, propyl, isopropyl, butyl, sec- 
butyl, tertiary butyl, pentyl, isopentyl, neopentyl, tertiary pentyl, 1-methylbutyl, 2- 

20 methylbutyl, 3-methylbutyl, hexyl, isohexyl, heptyl and octyl. 

By alkoxy is meant straight chain saturated alkyl or branched saturated alkyl 
bonded through an oxy. Exemplary of such alkoxy groups (assuming the designated 
length encompasses the particular example) are methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, isobutoxy, tertiary butoxy, pentoxy, isopentoxy, neopentoxy, 

25 tertiary pentoxy, hexoxy, isohexoxy, heptoxy and octoxy . 

As used herein the term mono-N- or di-N,N-(C 1 -C x )alkyl... refers to the (C r 
C x )alkyl moiety taken independently when it is di-N,N-(C r C x )alkyl...(x refers to 
integers). 

Unless otherwise stated the "M" moieties defined above are optionally 
30 substituted (e.g., the mere listing of a substituent such as R 1 in a subgenus or 
dependent claim does not mean that M is always substituted with the R 1 moiety 
unless it is stated that the M moiety j§ substituted with R 1 ). 
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It is to be understood that if a carbocyclic or heterocyclic moiety may be 
bonded or otherwise attached to a designated substrate, through differing ring atoms 
without denoting a specific point of attachment, then all possible points are intended, 
whether through a carbon atom or, for example, a trivalent nitrogen atom. For 

5 example, the term "pyridyl" means 2-, 3-, or 4-pyridyl, the term "thienyl" means 2-, or 
3-thienyl, and so forth. 

The expression "pharmaceutically-acceptable salt" refers to nontoxic anionic 
salts containing anions such as (but not limited to) chloride, bromide, iodide, sulfate, 
bisulfate, phosphate, acetate, maleate, fumarate, oxalate, lactate, tartrate, citrate, 

10 gluconate, methanesulfonate and 4-toluene-sulfonate. The expression also refers to 
nontoxic cationic salts such as (but not limited to) sodium, potassium, calcium, 
magnesium, ammonium or protonated benzathine (N,N'-dibenzylethylenediamine), 
choline, ethanolamine, diethanolamine, ethylenediamine, meglamine (N-methyl- 
glucamine), benethamine (N-benzylphenethylamine), piperazine or tromethamine (2- 

1 5 amino-2-hydroxymethyl-1 ,3-propanediol). 

As used herein, the expressions "reaction-inert solvent" and "inert solvent" 
refers to a solvent which does not interact with starting materials, reagents, 
intermediates or products in a manner which adversely affects the yield of the desired 
product. 

20 The parenthetical negative or positive sign used herein in the nomenclature 

denotes the direction plane polarized light is rotated by the particular stereoisomer. 

The chemist of ordinary skill will recognize that certain compounds of this 
invention will contain one or more atoms which may be in a particular stereochemical 
or geometric configuration, giving rise to stereoisomers and configurational isomers. 
25 All such isomers and mixtures thereof are included in this invention. Hydrates of the 
compounds of this invention are also included. 

The chemist of ordinary skill will recognize that certain combinations of 
heteroatom-containing substituents listed in this invention define compounds which 
will be less stable under physiological conditions (e.g., those containing acetal or 
30 aminal linkages). Accordingly, such compounds are less preferred. 

DTT means dithiothreitol. DMSO means dimethyl sulfoxide. EDTA means 
ethylenediamine tetraacetic acid. 
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The methods and compounds of this invention result in bone formation 
resulting in decreased fracture rates. This invention makes a significant contribution 
to the art by providing compounds and methods that increase bone formation 
resulting in prevention, retardation, and/or regression of osteoporosis and related 
5 bone disorders. 

Other features and advantages will be apparent from the specification and 
claims which describe the invention. 

DETAILED DESCRIPTION OF THE INVENTION 
In the DETAILED DESCRIPTION OF THE INVENTION reference to "Formula 
1 0 I" is to be interpreted as reference to "Formula I or Formula IA" in order to encompass 
the subject matter added in this continuation-in-part. 

In general the compounds of this invention can be made by processes which 
include processes known in the chemical arts, particularly in light of the description 
contained herein. Certain processes for the manufacture of the compounds of this 
1 5 invention are provided as further features of the invention and are illustrated by the 
following reaction schemes. Other processes may be described in the experimental 
section. 

Some substituents (e.g., carboxyl) may best be prepared through conversion 
of another functional group (for carboxyl examples are hydroxyl or carboxaldehyde) 

20 at a point later in the synthetic sequence. 

In general, the Formula I compounds wherein B is nitrogen can be prepared 
by sequential alkylation of sulfonamide or amide with two appropriate alkyl halides or 
alkylsulfonates; or reductive amination of an amine containing the necessary acidic 
functionality (suitably protected) with an aldehyde followed by reaction with an 

25 acylating agent or a sulfonyl chloride followed by hydrolysis. 

Generally, the compounds of Formula I (wherein B is N (nitrogen) and A, K, M 
and Q are as described in the Summary) can be prepared according to the methods 
described in SCHEMES 1 and 2 below. In general, the sequences involve sequential 
alkylation of the appropriate formula 1 sulfonamide or amide with two appropriate 

30 alkyl halides or alkylsulfonates. It is noted that SCHEMES 1 and 2 merely differ in the 
order of addition of the two alkylating agents. The alkylation order is typically chosen 
depending on the reactivity of the electrophilic side-chain. In order to reduce the 
amount of dialkylation which occurs in the first alkylation step, the less reactive 
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electrophilic side-chain is typically introduced first. One of the alkylating agents 
typically contains a carboxylic acid or acid isostere suitably masked with an 
appropriate protecting group. In SCHEMES 1 and 2, the formula 3 acid precursor is a 
carboxylic ester where R represents either a straight chain lower alkyl, preferably 
5 methyl or ethyl, or a terf-butyl or phenyl group. Other acid isosteres can be employed 
by appropriately modifying these SCHEMES using methods known to those skilled in 
the art (see SCHEME 6 which describes a tetrazol preparation for an example). 
Typical alkylating agents are primary, secondary, benzylic or allylic and are preferably 
alkyl bromides or alkyl iodides. 

10 The formula 1 sulfonamide or amide is converted to its anion with a strong 

base such as sodium hydride, lithium diisopropylamide, lithium 
bis(trimethylsilyl)amide, potassium bis(trimethylsilyl)amide, potassium tert-butoxide, 
etc. in an aprotic solvent such as dimethylformamide, tetrahydrofuran (THF) or 
dimethylformamide/benzene at a temperature of about -78°C to about 100°C. The 

15 resulting anion is alkylated with the appropriate formula 2 or 3 alkyl halide or alkyl 
sulfonate (wherein X' is the halide or sulfonate) at a temperature of about 0°C to 
about 100°C to yield the corresponding alkylated formula 4 or 5 compound. In some 
cases, varying amounts of a side-product resulting from dialkylation of the amide or 
sulfonamide are obtained and can be removed using chromatographic techniques, 

20 preferably by flash chromatography (W.C. Still, M. Kahn, A. Mitra, J. Org. Chem. 43, 
2923, 1 978). The formula 4 or 5 compounds are converted to the anion again using a 
suitable base such as sodium hydride, lithium bis(trimethylsilyl)amide, lithium 
diisopropylamide, potassium bis(trimethylsilyl)amide, potassium tert-butoxide, or 
potassium carbonate in an aprotic solvent such as dimethylformamide, THF, 

25 dimethylformamide/benzene, or acetone at a temperature of about -78°C to about 
100°C. Alkylation (as described above) with the appropriate second alkyl halide or 
alkyl sulfonate (formula 3 or 2 compound) provides the corresponding formula 6 
ester. The formula 6 ester is hydrolyzed to the corresponding Formula I acid (in cases 
where R represents methyl or ethyl) with a dilute aqueous basic solution (preferably 

30 sodium or potassium hydroxide in aqueous methanol or ethanol), lithium hydroxide in 
aqueous alcoholic solvent, aqueous tetrahydrofuran at a temperature of about 0°C to 
about 80°C, or by using methods described in "Protecting Groups in Organic 
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Synthesis," Second Edition, T.W. Greene and P.G.M. Wuts, John Wiley and Sons, 
Inc., 1991. 

SCHEME 1 

1. Base 1 - Base 

A NH 2 ► A N K M ► 

i 2. X' K M H 2. X' Q C0 2 R 

2 4 3 

A N Q C0 2 R 1. NaOH A N Q C0 2 H 

K M 2 ' H 3° + K M 

6 I 

SCHEME 2 



1. Base 1- Base 

A NH 2 : ► A N Q C0 2 R 



1 2. X' Q CQ 2 R H 2. X' K M 



A N Q C0 2 R 1. NaOH A IM Q C0 2 H 



6 I 

Formula I compounds (e.g., formula 13 or 14 compounds wherein B is N and 
A, K, M, Q and Z are as defined in the Summary) can also be prepared from amines 

10 (see SCHEMES 3-4 for examples). Generally, the appropriate amine starting 

materials (formula 9 and 10 compounds) can be commercially obtained or can be 
prepared using methods known to those skilled in the art (see "The Chemistry of 
Amino, Nitroso and Nitro Compounds and their Derivatives," Ed. S. Patai, J. Wiley, 
New York, 1982). For example, according to SCHEMES 3 and 4, the amine starting 

15 materials may be prepared from the corresponding formula 7 or 8 nitriles. Nitrites are 
either available from commercial sources or can be prepared using methods known 
to those skilled in the art (see Rappaport, "The Chemistry of the Cyano Group," 
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Interscience, New York, 1970 or Patai and Rappaport, "The Chemistry of Functional 
Groups," pt. 2, Wiley, New York, 1983). The formula 7 or 8 nitrile is reduced with a 
reducing agent such as borane-tetrahydrofuran complex, borane-methyl sulfide 
complex, lithium aluminum hydride, or hydrogenation in the presence of Raney nickel 
5 or a platinum or palladium catalyst in a protic solvent such as methanol or ethanol at 
a temperature of about 0°C to about 50°C. The resulting formula 9 or 10 amine is 
converted to either the formula 1 1 or 12 sulfonamide or amide by treatment 
(acylation) with an acid chloride or sulfonyl chloride in the presence of a weak base 
such as triethylamine, pyridine, or 4-methylmorpholine in an aprotic solvent such as 

1 0 methylene chloride or diethyl ether at a temperature of about -20°C to about 50°C. 
Alternatively, coupling of amines of formulas 9 or 10 with carboxylic acids are 
conveniently carried out in an inert solvent such as dichloromethane or N,N- 
dimethylformamide (DMF) by a coupling reagent such as 1-(3-dimethylaminopropyl )- 
3-ethylcarbodiimide hydrochloride (EDC) or 1, 3-dicyclohexylcarbodiimide (DCC) in 

1 5 the presence of 1-hydroxybenzotriazole hydrate (HOBT) to generate compounds of 
formula 1 1 or 12. In the case where the amine is present as the hydrochloride salt, it 
is preferable to add one equivalent of a suitable base such as triethylamine to the 
reaction mixture. Alternatively, the coupling can be effected with a coupling reagent 
such as benzotriazol-1-yloxy-tris(dimethylamino)-phosphonium hexafluorophosphate 

20 (BOP) in an inert solvent such as methanol. Such coupling reactions are generally 
conducted at temperatures of about -30°C to about 80°C, preferably 0°C to about 
25°C. For a discussion of other conditions used for coupling peptides see Houben- 
Weyl, Vol. XV, part II, E. Wunsch, Ed., George Theime Verlag, 1974, Stuttgart. 
Alkylation and if desired, deprotection, of the formula 1 1 or 12 compound as 

25 described in SCHEMES 1 and 2 affords the corresponding acid formula 13 and 14 
compound. 

The formula 9 and 10 amines may also be prepared via reduction of formula 
15 and 16 amides. The reduction can be achieved using reagents such as a borane- 
tetrahydrofuran complex, a borane-methyl sulfide complex, or diisobutyaluminum 
30 hydride in an aprotic solvent such as tetrahydrofuran or diethyl ether at a temperature 
of about -78°C to about 60°C. 
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The formula 9 and 10 amines can also be obtained from the corresponding 
nitro precursors by reduction of the nitro group using reducing reagents such as 
zinc/HCI, hydrogenation in the presence of Raney nickel, palladium, or platinum 
catalysts, and other reagents as described by P.N. Rylander in "Hydrogenation 
5 Methods," Academic Press, New York, 1 985. 



SCHEME 3 



O 




15 




K 



7 



9 




A N 



Q 



C0 2 H 



1. NaH 





3. Hydrolysis 



11 
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The description of, and preparation of other amines and alkylating agents 
useful for the above syntheses are described below in the section entitled 
5 PREPARATIONS. 

An alternative to the alkylation chemistry described above for the preparation 
of Formula I compounds (wherein B is N and A, K, M and Q are as described in the 
Summary) involves reductive amination of an amine containing the necessary acidic 
functionality (suitably protected) with an aldehyde and is shown in SCHEME 5. 
1 0 Alternatively, the aldehyde may contain the acidic functionality for coupling with an 
amine. 

The reductive amination is typically carried out with a reducing agent such as 
sodium cyanoborohydride or sodium triacetoxyborohydride preferably at a pH of 
between 6 and 8. The reaction is normally performed in a protic solvent such as 
1 5 methanol or ethanol at temperatures of about -78°C to about 40°C (for a leading 
reference see A. Abdel-Magid, C. Maryanoff, K. Carson, Tetrahedron Lett. 3S, 31, 
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5595-5598, 1990). Other conditions involve the use of titanium isopropoxide and 
sodium cyanoborohydride (RJ. Mattson et al, J. Org. Chem. 1990, 55, 2552-4) or 
preformation of the imine under dehydrating conditions followed by reduction. The 
resulting formula 42, 42A amine, is transformed to the desired sulfonamide or amide 
5 by coupling with an acid chloride, sulfonyl chloride, or carboxylic acid as described in 
SCHEMES 3 and 4. If desired, hydrolysis provides the corresponding acid. 



WO 98/28264 



PCT/IB97/01417 



-66- 



SCHEME 5 



H 2 N Q C0 2 R 

+ 

OHC K M 



[H] 



HN Q C0 2 R 



K 

I 

M 



42 



ACI 
Base 



N Q C0 2 H 

I 

M 



1. NaOH 



2. H 3 0+ 



N Q C0 2 R 



K 



M 



13 



S Q C0 2 H 



1 . NaOH 

2. H 3 0 + 



A — NC C0 2 R 

M 



ACI 
Base 



H 2 N K M 

+ 

OHC Q C0 2 R 
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The description of and use of aldehydes useful in the above SCHEME 5 may 
be found in the PREPARATIONS section. 

Alternatively, another method of preparing certain Formula I compounds (i.e., 
5 formula 60 tetrazoles wherein B is N and A, K, M, and Q are as described above) is 
described in SCHEME 6. The starting formula 4 sulfonamide or amide is alkylated 
with the appropriate alkyl halide or sulfonate (wherein X' is halide or sulfonate), 
preferable a primary, secondary, benzylic, or allylic alkyl bromide, iodide, or sulfonate, 
which contains a nitrite to provide formula 59 compounds. The alkylation is achieved 

1 0 by treatment of the formula 59 compound with a base such as sodium hydride, 
lithium bis(trimethylsilyl)amide, potassium bis(trimethylsilyl)amide, potassium tert- 
butoxide, or potassium carbonate in an aprotic solvent such as dimethylformamide, 
dimethylformamide/benzene, or acetone. Alkylation occurs at a temperature of about 
-78°C to about 100°C. Preferred conditions for converting the resulting nitrile to the 

1 5 formula 60 tetrazole, involve treatment with dibutyltin oxide and trimethylsilylazide, in 
toluene at reflux (S.J. Wittenberger and B.G. Donner, J. Org. Chem. 1993, 58, 4139- 
4141 , 1993). For a review of alternative preparations of tetrazoles see R.N. Butler, 
Tetrazoles, In Comprehensive Heterocyclic Chemistry; Potts, K.T. Ed.; Pergamon 
Press: Oxford, 1984, Vol. 5, pp 791-838. 



20 
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SCHEME 6 



-N- 
H 



-K- 



-M 



1. NaH 
~~2. 



X' 



/ 



•CN 



■Q CN 



M 



59 



(Bu 3 Sn) 2 0 

TMSN 3 

toluene 



^ N Q V 



K. 




60 



Alternatively, another method of preparing certain Formula I compounds 
(wherein B is N and A, Q and M are as described in the Summary) is described in 

5 SCHEME 7. Formula 46 esters can be prepared using the procedures described 
earlier (see SCHEMES 1 and 2). Subsequent Heck coupling of this intermediate to an 
arylhalide (preferably an aryl bromide or aryl iodide), an aryl triflate, or a ring system 
which contains a vinyl bromide, iodide, or triflate is accomplished with a palladium 
catalyst, such as palladium acetate ortetrakis(triphenylphosphine)palladium(0) in the 

1 0 presence of a trialkylamine, such as triethylamine. In some cases, a triarylphosphine 
may be added to the reaction. The reaction is typically performed in an aprotic 
solvent such as dimethylformamide or acetonitrile at a temperature of about 0°C to 
about 150°C (see R.F. Heck in Comp. Org. Syn., Vol. 4, Ch. 4.3, p. 833 or Daves and 
Hallberg, Chem. Rev. 1989, 89, 1433). If desired formula 47 compounds can be 

1 5 hydrolyzed to the corresponding acid. Alternatively, the formula 47 compounds can 
be hydrogenated and, if desired, further hydrolyzed to the corresponding formula 49 
acid. Preferred conditions for hydrogenation involve the use of a palladium or 
platinum catalyst in an alcoholic solvent such as ethanol or methanol at a 
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temperature of about 0°C to about 50°C. In cases where M represents a partially 
saturated ring system, hydrogenation will generate a saturated ring system. 



A N Q C0 2 R 



46 



SCHEME 7 



TfO M 

or 

halo M 

palladium catalyst 
amine 



1 . H 2 , catalyst 



A N Q CQ 2 R 



47 M 



A N Q C0 2 H 




2. Hydrolysis 



Alternatively, another method of preparing certain Formula I compounds 
(wherein B is N and A, Q, K and M are as described in the Summary and R is as 
described for SCHEMES 1 and 2) is described in SCHEME 8. Formula 51 
compounds can be prepared as described in SCHEMES 1 and 2 by alkylation of 

10 formula 5 compounds with an electrophile of formula 2 which contains the appropriate 
functionality on the ring M, for subsequent conversion to an aldehyde. For example, 
electrophiles of formula 2 (SCHEME 2) could contain a protected alcohol on the ring, 
M t which, after alkylation, can be deprotected and oxidized to the aldehyde, using 
reagents known to those skilled in the art, to generate formula 51 compounds. An 

1 5 alternative method is to alkylate with an electrophile of formula 2 where M contains a 
vinyl group. After alkylation, oxidative cleavage of the double bond provides the 
desired formula 51 aldehyde. The oxidative cleavage can be accomplished by 
transforming the double bond to the 1 ,2-dioI with catalytic osmium tetroxide and N- 
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10 



methylmorpholine followed by oxidative cleavage to the aldehyde using sodium 
periodate. Alternatively, oxidative cleavage via ozonolysis followed by reduction using 
reagents such as methyl sulfide, triphenylphosphine, zinc/acetic acid, or thiourea, will 
generate the desired formula 51 aldehyde. Addition of LMetal where LMetal 
represents any organometallic reagent such as an organolithium or Grignard reagent 
in an aprotic solvent such as diethyl ether or tetrahydrofuran at a temperature of 
about -78°C to about 80°C, followed by hydrolysis of the ester as described above, 
provides the desired formula 50 compound. 

SCHEME 8 



A N Q C0 2 R A N Q C0 2 H 

1. LMetal 



K - , M 2. Hydrolysis K ' _ M 



CHO 

51 




HO L 
50 



Alternatively, another method of preparing certain Formula I compounds 
(wherein B is N and A, K, and Q are as described in the Summary) is described in 
SCHEME 9. The appropriate formula 5 sulfonamide or amide is alkylated using the 

1 5 conditions described in SCHEMES 1 and 2 with an electrophile which contains an 
aromatic bromide or iodide or a ring system which contains a vinyl bromide or iodide 
(An) to provide formula 53 compounds. Suzuki-type coupling of the formula 53 
compound with an aryl boronic acid (Ar 2 ) provides formula 53a compounds (for a 
review of the Suzuki reaction see A.R. Martin and Y. Yang in Acta Chem. Scand. 

20 1 993, 47, 221 ). The coupling reaction is achieved using about two equivalents of a 
base, such as sodium carbonate, potassium carbonate, sodium hydroxide, thallium 
hydroxide, potassium phosphate, or sodium methoxide, in the presence of a 
palladium catalyst, such as tetrakis(triphenylphosphine)palladium(0), palladium 
acetate, palladium chloride, tris(dibenzylideneacetone)dipalladium(0) or [1,4- 

25 bis(diphenylphosphine)butane]palladium(0). The reaction may be run in aqueous 
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10 



alcoholic solvents (methanol or ethanol), aqueous tetrahydrofuran, aqueous acetone, 
aqueous glycol dimethyl ether, or aqueous benzene at temperatures ranging from 
about 0°C to about 120°C. When represents a partially saturated ring, if 
appropriate, reduction of the ring to provide a saturated ring system may be 
performed at this point Conditions to accomplish this transformation involve 
hydrogenation in the presence of a catalyst such as palladium or platinum in an 
alcoholic solvent (ethanol or methanol) and/or ethyl acetate. Ester hydrolysis of 
formula 53a compounds, if desired, provides the corresponding acid. The resulting 
acids may contain functional groups on either of the ring systems (Ar, or Ar 2 ) which 
can be modified using methods known to those skilled in the art. Examples of such 
modifications are shown in SCHEME 10. 



SCHEME 9 



A N Q C0 2 R 

H 



1. NaH 



2- ^K. .[Br, I] 



N Q C0 2 R 

I 

Ar i 53 
Br. I 



Ar 2 B(OH) 2 
Pd catalyst 
base 



-N- 

I 



-Q C0 2 R 



53a 



Ar 2 



15 Formula 54 compounds which contain an aldehyde functional group can be 

prepared using methods described in SCHEMES 8 and 9. According to SCHEME 10, 
. treatment of the formula 54 compound with an appropriate organometallic reagent 
(LMetal), such as an organolithium or Grignard reagent, in an aprotic solvent such as 
diethyl ether or tetrahydrofuran at a temperature of about -78°C to about 80°C, 

20 followed by hydrolysis of the ester, provides formula 56 compounds (wherein B is N 
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and A, Q and K are as described in the Summary and and Ar 2 are as described in 
SCHEME 9). Alternatively, reduction of the aldehyde followed by hydrolysis provides 
formula 55 compounds. 

SCHEME 10 



A N Q C0 2 R A V ° C ° 2h 

I " 1. [HI I 




Alternatively, another method of preparing certain Formula I compounds (i.e., 
formula 57 compounds wherein B is N and A, K, and Q are as described in the 
Summary and R is as described in SCHEMES 1 and 2 and accordingly the 

1 0 corresponding acids) is described in SCHEME 1 1 . The formula 58 starting alcohol 
can be prepared using the methods described in SCHEMES 1 and 2. Intermediate 58 
is coupled with a variety of aryl alcohols (M represents an aromatic ring) using 
Mitsonobu conditions (for a review see O. Mitsonobu, Synthesis, 1, 1981). Typically 
the coupling is achieved by addition of a coupling agent such as triphenylphosphine 

1 5 and diethyl azodicarboxylate (DEAD) or diisopropyl azodicarboxylate in inert solvents 
such as methylene chloride or tetrahydrofuran at a temperature of about 0°C to about 
80°C. If desired, subsequent hydrolysis yields the corresponding acid. 
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A 



SCHEME 11 



N— Q — C °2R A ^N— Q— -C0 2 R 

PPh 3 



K + M-OH »► 

^ 0H DEAD K ^0 



58 M 57 

Alternatively, another method of preparing certain Formula I compounds (i.e., 
formula 106 compounds wherein B is N and A, K, and M are as described in the 
5 Summary and R is as described in SCHEMES 1 and 2 and accordingly, the 

corresponding acids) is described in SCHEME 12. A formula 102 compound is added 
to a formula 105 compound (wherein the X is an aromatic ring such as a benzene 
ring or a thiophene ring) in the presence of a Lewis acid such as titanium tetrachloride 
or a mineral acid such as hydrochloric acid. If desired the formula 106 ester can be 
1 0 converted to the corresponding acid by hydrolysis or deprotection. 

SCHEME 12 



^J^°°2 R Lewis Acid 
n or H 

105 



Alternatively, another method of preparing certain Formula I compounds (i.e., 
15 formula 107 or 108 compounds wherein B is N and A, and Q are as described in the 
Summary and accordingly, the corresponding acids) is described in SCHEME 13. 
Formula 104 chloromethyl compounds are treated with the appropriate substituted 
aromatic ring system, M, such as 4-ethoxybenzene or thiophene in the presence of a 
Lewis acid such as titanium tetrachloride or a mineral acid such as hydrochloric acid 
20 in an aprotic solvent such as chloroform at a temperature of about 0°C to about 80°C 
to yield the formula 107 compound which may subsequently be hydrolyzed or 
deprotected as described above to yield the corresponding acid. Alternatively, 
formula 104 chloromethyl compounds can be treated with a Lewis acid such as 
titanium tetrachloride and an appropriately substituted vinyl silane in an aprotic 
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solvent such as methylene chloride at a temperature of about -50°C to about 50°C to 
give formula 108 compounds which may subsequently be hydrolyzed or deprotected 
as described above to yield the corresponding acid. If desired, reduction of the double 
bond can be accomplished using conditions described in SCHEME 7. 

5 

SCHEME 13 




Alternatively, another method of preparing certain Formula I compounds (i.e., 
formula 109 compounds, wherein B is N and A, Q, R and M are as described above, 
10 and accordingly, the corresponding acids) is described in SCHEME 14. Formula 104 
chloromethyl compounds are treated with a Lewis acid such as titanium tetrachloride 
and an appropriately substituted allyl silane in an aprotic solvent such as chloroform 
at a temperature of about 0°C to about 80°C to give formula 109 compounds which 
may subsequently be hydrolyzed or deprotected as described above. 

15 
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SCHEME 14 




Alternatively, another method of preparing certain Formula I compounds (i.e., 
formula 112 compounds, wherein B is N and A, Q, R and M are as described above, 
5 and accordingly, the corresponding acids) is described in SCHEME 15. Formula 104 
chloromethyl compounds are treated with a formula 1 1 1 sulfinic acid in the presence 
of a base such as triethylamine in an aprotic solvent such as chloroform at a 
temperature of about -30°C to about 50°C to give formula 112 compounds which may 
subsequently be hydrolyzed or deprotected as described above to yield the 
1 0 corresponding acid. 

SCHEME 15 




M 

+ 112 

H0 2 S. 



M 

111 

Formula I compounds (wherein B is C(H) and Q, M and K are as described in 
1 5 the Summary, R' is a small chain alkyl group, and represents the alkyl groups on 
A as described in the Summary) can be prepared according to SCHEME 16. Formula 
113 beta-ketoesters are alkylated sequentially with formula 1 14 compounds followed 
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by alkylation of formula 116 compounds to give formula 1 17 compounds (J. Med. 
Chem. 26, 1993, p335-41). Alkylations can be carried out in a suitable solvent such 
as DMF, THF, ether, or benzene using an appropriate base such as sodium hydride, 
LDA, or potassium carbonate at a temperature of about -78°C to about 80°C. The 
5 resulting formula 117 disubstituted keto esters are hydrolyzed and decarboxylated to 
give the corresponding formula 118 compound by using an aqueous base such as 
sodium hydroxide to hydrolyze the ester, followed by an acidic quench such as 
aqueous hydrochloric acid to effect decarboxylation. 



SCHEME 16 




O 



Alternatively, Formula I compounds (wherein B is C(H) and Q, M and K are as 
described in the Summary, R' is as described above, and Ri represents the alkyl 
groups on A as described in the Summary) may be prepared according to SCHEME 
15 17. Sequential alkylation of a malonate derivative of formula 1 1 9 provides the formula 
121 dialkylated species. Deprotection of the ester group by treatment with a strong 
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acid such as TFA or HCI in ethanol at a temperature of about -20°C to about 50°C 
leads to the formula 122 decarboxylated product. Conversion of the acid to an acid 
chloride using thionyl chloride or oxalyl chloride in an aprotic solvent at a temperature 
of about -78°C to about 50°C or to a Weinreb amide using methoxymethyl amine in 
5 the presence of a suitable coupling agent such as DCC or DEC in an aprotic solvent 
at a temperature of about -30°C to about 50°C provides formula 123 compounds. 
Formula 123 are suitable substrates for addition of various organometallic species 
(e.g., grignard reagents, organo-cadmium reagents) which after hydrolysis of the 
terminal ester provide the keto-acid compounds of formula 118. 
10 Alternatively formula 118 compounds can be prepared using methods 

described previously (e.g. see SCHEMES 7, 8, 9, 10, and 11) where one or both of 
the side chains are further functionalized after attachment. 
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SCHEME 17 




PREPARATION? 
Amines, Amides and Sulfonamides 

5 Certain amides or sulfonamides described by formulas 21 , 22, and 23 

(wherein W and Z are as described in the Summary and X and M are aromatic or 
saturated ring systems may be prepared according to SCHEME 18. Formula 25, 26 
and 27 alkynyl amides or sulfonamides are prepared by coupling a formula 24 alkynyl 
sulfonamide or amide to an aromatic or vinyl halide, preferably an aromatic or vinyl 
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bromide or iodide (wherein W and Z are as defined above and where X and M 
represent an aromatic ring or a partially saturated ring system). The coupling is 
typically accomplished in the presence of copper iodide, a palladium catalyst, such as 
palladium chloride, bis(triphenylphosphine)palladium dichloride, or 
5 tetrakis(triphenylphosphine)palladium(0), and an amine such as triethylamine, 
diisopropylamine, or butylamine in an aprotic solvent such as acetonitrile at a 
temperature of about 0°C to about 100°C. The resulting formula 25, 26 and 27 
alkynes can be converted to the corresponding formula 21, 22 or 23 alkanes, via 
hydrogenation in the presence of a palladium or platinum catalyst and in solvents 

1 0 such as methanol, ethanol, and/or ethyl acetate at a temperature of about 0°C to 
about 50°C. Alternatively, one can convert the alkyne to the cis-alkene using the 
Lindlar catalyst (Pd-CaC0 3 -PbO). In the case where M represents a partially 
saturated ring system, hydrogenation will convert M to a fully saturated ring system. 
Alkylation and deprotection as described in SCHEMES 1 and 2 affords the 

15 corresponding Formula I compounds. 
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SCHEME 18 



ANH 




24 



ANH 



Cul 



Pd catalyst X'=Br, I 




+ X' M 



H 2 

catalyst 



ANH' 




ANH 



21 



22 



Z 

S X >)n ANH' 



23 



According to SCHEME 19 formula 33 compounds (wherein A and X are as 
5 described in the Summary) can be prepared from a suitable formula 32 amine (e.g., 
methoxyarylalkylamine). Formula 32 amines are commercially available or can be 
prepared by methods known to those skilled in the art (for example, see SCHEME 4) 
and are converted to formula 31 sulfonamides or amides using methods, for 
example, described in SCHEME 3 and 4. The resulting formula 31 aromatic methyl 

1 0 ether is deprotected with reagents such as boron tribromide, pyridinium 

hydrochloride, hydrogen bromide/acetic acid, or other reagents as described in 
Protecting Groups in Organic Synthesis, Second Edition, T.W. Greene and P.G.M. 
Wuts, John Wiley and Sons, Inc., 1991. Alkylation with a bromoalkylester using a mild 
base such as potassium carbonate in an aprotic solvent such as dimethylformamide 

1 5 or acetone at a temperature of about 0°C to about 1 00°C generates the desired 
formula 33 amide or sulfonamide. 



WO 98/28264 



-81- 



PCT/IB97/01417 



SCHEME 19 



H 2N^ — *~ ANH. 

X ^OCH 3 Base \^ 



32 



OCH 3 
31 



ANH 



v. Base, acetone or DMF 
>L CT ^C0 2 R -« 



33 




Demethylation 



ANH .X. 

><T ^OH 



ALKYLATING AGENTS 

5 Numerous methods exist for the synthesis of the desired alkylating agents 

used in the above procedures and are known to those skilled in the art (see "The 
Chemistry of the Carbon-Halogen Bond," Ed. S. Patai, J. Wiley. New York, 1973 and 
"The Chemistry of Halides, Pseudo-Halides, and Azides," Eds. S. Patai and Z. 
Rappaport, J. Wiley, New York, 1983). Some examples are shown in SCHEMES 20- 

1 0 26. As shown in SCHEME 20. tolyl or allylic substrates can be converted via 

halogenation to benzylic or allylic bromides (wherein M, X, W and Z are as described 
in the Summary). This reaction is typically performed with N-bromosuccinimide (NBS) 
in the presence of a radical initiator such as AIBN or a peroxide, preferably benzoyl 
peroxide. Alternatively, the reaction can be initiated with light. The reaction is done in 

15 an inert solvent such as carbon tetrachloride or chloroform at a temperature of about 
50°C to about 100°C. 
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15 



SCHEME 20 



H 3 C M BrCH 2 M 

or or 

H 3 C BrCH 2 

\= V 



"\ NBS ~\ 

M radlcai nr M 

or initiator or 

H 3 C X — BrChfe X — fM" 

or * 



or 

H 3 C X W BrCH2 _ x w 

Kr-z \— z 

SCHEME 21 demonstrates the synthesis of alkylating agents useful for 
preparing Formula I compounds where M represents a biaryl or aryl cyclic group. 
5 Suzuki-type coupling of an aryl iodide or bromide or a ring system containing a vinyl 
bromide or iodide (Ar 2 ) with a methylaryl boronic acid (A^) using the conditions 
described in SCHEME 9 provides formula 34 compounds. In the case where a vinyl 
bromide or iodide is used, formula 34 compounds can be reduced to generate a fully 
saturated ring. The reduction is accomplished by hydrogenation in the presence of 
1 0 palladium or platinum catalysts typically in protic solvents (methanol or ethanol), 
tetrahydrofuran, or ethyl acetate. Halogenation of the methyl group using reagents 
and conditions as described in SCHEME 20 provides formula 35 alkylating agents. 

SCHEME 21 

Br 

H 3 C An Pd catalyst H 3 C Ar-, NBS ^ \ 

\ +ha, ° Ar 2 ^ \ radical* > at, 

B(OH)2 base 34 Ar 2 initiator ^ 

Ar 2 

35 

Another common method for accessing alkyl halides is by halogenation of an 
alcohol or an alcohol derivative. Alcohols are obtained from commercial sources or 
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can be prepared using methods known to those skilled in the art. For example, in 
SCHEME 22, a carboxylic acid or ester is reduced to the alcohol using reagents such 
as sodium borohydride, lithium aluminum hydride, borane-tetrahydrofuran complex, 
borane-methyl sulfide complex, etc. The corresponding alkyl chlorides are typically 
5 prepared from the alcohols with reagents such as hydrogen chloride, thionyl chloride, 
phosphorous pentachloride, phosphorous oxychloride, or triphenylphosphine/carbon 
tetrachloride. For the preparation of alkyl bromides, the alcohol is commonly treated 
with reagents such as hydrogen bromide, phosphorous tribromide, 
triphenylphosphine/bromine, or carbonyldiimidazole/allyl bromide (Kamijo, T., Harada, 

10 H., lizuka, K. Chem. Pharm. Bull. 1983, 38, 4189). To access alkyl iodides, one 

typically reacts the alcohol with reagents such as triphenylphosphine/iodine/imidazole 
or hydogen iodide. Alkyl chlorides can be converted to the more reactive alkyl 
bromides or alkyl iodides by treatment with an inorganic salt such as sodium bromide, 
lithium bromide, sodium iodide, or potassium iodide in solvents such as acetone or 

15 methyl ethyl ketone. Alkyl sulfonates can also be used as electrophiles or can be 
converted to alkyl halides. Sulfonates are prepared from the alcohol using a mild 
base such as triethylamine or pyridine and a sulfonyl chloride in an inert solvent such 
a methylene chloride or diethyl ether. Conversion to the halide is accomplished by 
treatment with an inorganic halide (sodium iodide, sodium bromide, potassium iodide, 

20 potassium bromide, lithium chloride, lithium bromide, etc) or a tetrabutylammonium 
halide. 



SCHEME 22 

O 




R = H, alkyl 

Cinnamic acids or esters are commonly available from commercial sources 
25 and can by converted to formula 37 or 38 alkylating agents as follows (see SCHEME 
23). The cinnamic acid or ester derivatives are reduced by hydrogenation in the 
presence of palladium or platinum catalysts typically in protic solvents (e.g., methanol 
or ethanol), tetrahydrofuran, or ethyl acetate. Reduction and conversion to the alkyl 
halide or sulfonate as described in SCHEME 22 provides formula 38. Where 
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appropriate, the cinnamic acids or esters are converted directly to formula 39 
alcohols by treatment with reagents such as lithium aluminum hydride in inert 
solvents such as tetrahydrofuran and diethyl ether. Alternatively, the cinnamic acid or 
ester can be reduced to the formula 40 allylic alcohol using reagents such as lithium 
5 aluminum hydride/aluminum chloride, diisobutylaluminum hydride, or lithium 

borohydride. Conversion to the allylic halide or sulfonate as described in SCHEME 22 
provides formula 37 reagents. 



SCHEME 23 




38 

10 

The preparation of formula 41 alkylating agents (wherein W and M are as 
described in the Summary above) are described in SCHEME 24. Formula 42 
compounds are alkylated with a variety of bases the choice of which is dependent on 
the nature of W and M. Some preferred bases are sodium hydroxide, sodium hydride, 
15 lithium diisopropylamide, lithium bis(trimethylsilyl)amide, potassium 

bis(trimethylsilyl)amide and potassium tert-butoxide, etc. Treatment of the resulting 
anion with a variety of dialkylhalides generates the desired formula 41 alkylating 
agents. For the preparation of compounds where W represents an oxygen and M is 



WO 98/28264 



PCT/EB97/01417 



-85- 



an aromatic ring, the preferred conditions involve formation of the alkoxide anion with 
sodium hydroxide followed by addition of a dihaloalkane, e.g. dibromoalkane. The 
reaction is normally performed in water at about 75°C to about 125°C. 

SCHEME 24 



HW — M 




42 X Br, I 41 

5 X = CI, Br 

Aldehydes useful for the chemistry described in SCHEME 5 are available 
from commercial sources or can be prepared from available intermediates using 
methods known to those skilled in the art. SCHEME 25 demonstrates an exemplary 

10 method used to prepare formula 43 hydroxy aldehydes (where M in SCHEME 5 

contains a hydroxy substituted alkyl group). Treatment of a dialdehyde, where one of 
the aldehydes is protected as a formula 44 acetal (wherein the OR groups are 
conventional substituents used in an acetal protecting group), with an organometallic 
reagent (LMetal), preferably an organolithium or Grignard reagent, in an inert solvent 

15 such as tetrahydrofuran or diethyl ether, provides formula 45 compounds. 

Subsequent acetal hydrolysis under mildly acidic conditions, e.g. dilute hydrogen 
chloride, Amberlyst-15 resin, silica gel, or other reagents as described in "Protecting 
Groups in Organic Synthesis," Second Edition, T.W. Greene and P.G.M. Wuts, John 
Wiley and Sons, Inc., 1991 provides the desired formula 43 hydroxy aldehydes. 



20 
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SCHEME 25 

OH 




43 



CHLOROMETHYL INTERMEDIATES 

Intermediate chloromethyl compounds can be prepared as described in 
5 SCHEMES 26 and 27. In general, the appropriate formula 101 or 103 sulfonamide or 
carboxamide is treated with a formaldehyde equivalent such as paraformaldehyde in 
an inert organic solvent such as methylene chloride or chloroform with a suitable 
catalyst such as HCI, zinc chloride or trimethylsilyl chloride at temperatures ranging 
from about 0°C to about 60°C to give the formula 102 and 104 chloromethyl 
10 derivatives, respectively. 
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SCHEME 26 



A NH 

I 

101 



"M 



(CHO) n 

HCI or TMSCI 



(CHO) n 



"OH 



A N 



K- 



A N 

I 

K 



S CI 



102 



■M 




SCHEME 27 



A N Q C0 2 R 

H 2 



103 



(CHO) n 



A N Q C0 2 R 



104 



SOCI 2 
or 

PCI 5 



A N Q C0 2 R 



OH 
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Those skilled in the art will recognize that anti-resorptive agents (for example 
progestins polyphosphonates, bisphosphonate(s), estrogen agonists/antagonists, 
estrogen, estrogen/progestin combinations, Premarin, estrone, estriol or 17a- or 17(3- 
ethynyl estradiol) may be used in conjunction with the compounds of this invention. 

5 Exemplary progestins are available from commercial sources and include: 

algestone acetophenide, altrenogest, amadinone acetate, anagestone acetate, 
chlormadinone acetate, cingestol, clogestone acetate, clomegestone acetate, 
delmadinone acetate, desogestrel, dimethisterone, dydrogesterone, ethynerone, 
ethynodiol diacetate, etonogestrel, flurogestone acetate, gestaclone, gestodene, 

10 gestonorone caproate, gestrinone, haloprogesterone, hydroxyprogesterone caproate, 
levonorgestrel, lynestrenol, medrogestone, medroxyprogesterone acetate, 
melengestrol acetate, methynodiol diacetate, norethindrone, norethindrone acetate, 
norethynodrel, norgestimate, norgestomet, norgestrel, oxogestone phen propionate, 
progesterone, quingestanol acetate, quingestrone, and tigestol. 

15 Preferred progestins are medroxyprogestrone, norethindrone and 

norethynodrel. 

Exemplary bone resorption inhibiting polyphosphonates include 
polyphosphonates of the type disclosed in U.S. Patent 3,683,080, granted August 8, 
1972, the disclosures of which are incorporated herein by reference. Preferred 

20 polyphosphonates are geminal diphosphonates (also referred to as bis- 

phosphonates). Tiludronate disodium is an especially preferred polyphosphonate. 
Ibandronic acid is an especially preferred polyphosphonate. Alendronate is an 
especially preferred polyphosphonate. Other preferred polyphosphonates are 6- 
amino-1-hydroxy-hexylidene-bisphosphonicacid and 1-hydroxy- 

25 3(methylpentylamino)-propylidene-bisphosphonic acid. The polyphosphonates may 
be administered in the form of the acid, or of a soluble alkali metal salt or alkaline 
earth metal salt. Hydrolyzable esters of the polyphosphonates are likewise included. 
Specific examples include ethane-1 -hydroxy 1 ,1-diphosphonic acid, methane 
diphosphonic acid, pentane-1-hydroxy-1 ,1-diphosphonic acid, methane dichloro 

30 diphosphonic acid, methane hydroxy diphosphonic acid, ethane-1 -amino-1 ,1- 
diphosphonic acid, ethane-2-amino-1 ,1-diphosphonic acid, propane-3-amino-1- 
hydroxy-1 ,1-diphosphonic acid, propane-N,N-dimethyl-3-amino-1-hydroxy-1 ,1- 



WO 98/28264 



-89- 



PCT/IB97/01417 



diphosphonic acid, propane-3-3-dimethyl-3-amino-1-hydroxy-1,1-diphosphonic acid, 
phenyl amino methane diphosphonic acid,N,N-dimethylamino methane diphosphonic 
acid, N(2-hyroxyethyl) amino methane diphosphonic acid, butane-4-amino-1-hydroxy- 
1,1 -diphosphonic acid, pentane-5-amino-1-hydroxy-1,1 -diphosphonic acid, hexane-6- 
5 amino-1-hydroxy-1 ,1 -diphosphonic acid and pharmaceutical^ acceptable esters and 
salts thereof. 

In particular, the compounds of this invention may be combined with a 
mammalian estrogen agonist/antagonist. Any estrogen agonist/antagonist may be 
used as the second compound of this invention. The term estrogen 

10 agonist/antagonist refers to compounds which bind with the estrogen receptor, inhibit 
bone turnover and prevent bone loss. In particular, estrogen agonists are herein 
defined as chemical compounds capable of binding to the estrogen receptor sites in 
mammalian tissue, and mimicking the actions of estrogen in one or more tissue. 
Estrogen antagonists are herein defined as chemical compounds capable of binding 

15 to the estrogen receptor sites in mammalian tissue, and blocking the actions of 
estrogen in one or more tissues. Such activities are readily determined by those 
skilled in the art according to standard assays including estrogen receptor binding 
assays, standard bone histomorphometric and densitometer methods, (Eriksen E.F. 
et al., Bone Histomorphometry, Raven Press, New York, 1994, pages 1-74; Grier S.J. 

20 et. al., The Use of Dual-Energy X-Ray Absorptiometry In Animals, Inv. Radiol., 1996, 
31(1):50-62; Wahner H.W. and Fogelman I., The Evaluation of Osteoporosis: Dual 
Energy X-Ray Absorptiometry in Clinical Practice., Martin Dunitz Ltd., . London 1994, 
pages 1-296). A variety of these compounds are described and referenced below. 
A preferred estrogen agonist/antagonist is droloxifene: (phenol, 3-[1-[4[2- 

25 (dimethylamino)ethoxy]phenyl]-2-phenyl-1-butenyl]-, (E)-) and associated compounds 
which are disclosed in U.S. patent 5,047,431 (the disclosure of which is hereby 
incorporated by reference). 

Another preferred estrogen agonist/antagonist is tamoxifen: (ethanamine,2-[- 
4-(1 ,2-diphenyl-1-butenyl)phenoxy]-N,N-dimethyI, (Z)-2-, 2-hydroxy-1 ,2,3- 

30 propanetricarboxylate(1 :1 )) and associated compounds which are disclosed in U.S. 
patent 4,536,516 (the disclosure of which is hereby incorporated by reference). 

Another related compound is 4-hydroxy tamoxifen which is disclosed in U.S. 
patent 4,623,660 (the disclosure of which is hereby incorporated by reference). 
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A preferred estrogen agonist/antagonist is raloxifene: (methanone, [6- 
hydroxy-2-(4-hydroxyphenyl)benzo[b]th^ 

.hydrochloride) which is disclosed in U.S. patent 4,418,068 (the disclosure of which is 
hereby incorporated by reference). 
5 Another preferred estrogen agonist/antagonist is toremifene: (ethanamine, 2- 

[4-(4-chloro-1 ,2-diphenyl-1-butenyl)phenoxy]-N,N-dimethyl-, (Z)-, 2-hydroxy-1 ,2,3- 
propanetricarboxylate (1:1) which is disclosed in U.S. patent 4,996,225 (the 
disclosure of which is hereby incorporated by reference). 

Another preferred estrogen agonist/antagonist is centchroman: 1-[2-[[4- 
1 0 (-methoxy-2,2, dimethyl-3-phenyl-chroman-4-yl)-phenoxy]-ethyl]-pyrrolidine, which is 
disclosed in U.S. patent 3,822,287 (the disclosure of which is hereby incorporated by 
reference). Also preferred is levormeloxifene. 

Another preferred estrogen agonist/antagonist is idoxifene: pyrrolidine, 1-[-[4- 
[[1-(4-iodophenyl)-2-phenyl-1-butenyl]phenoxy]ethyl] which is disclosed in U.S. patent 
1 5 4,839,1 55 (the disclosure of which is hereby incorporated by reference). 

Another preferred estrogen agonist/antagonist is 6-(4-hydroxy-phenyl)-5-[4-(2- 
piperidin-1-yl-ethoxy)-benzyl]-naphthalen -2-ol which is disclosed in U.S. pat. no. 
5,484,795 the disclosure of which is hereby incorporated by reference. 
Another preferred estrogen agonist/antagonist is {4-[2-(2-aza- 
20 bicyclo[2.2.1]hept-2-yl)-ethoxy]-phenyl}-[6-hydroxy-2-(4-hydroxy-phenyl)- 

benzo[b]thiophen-3-yi]-methanone which is disclosed, along with methods of 
preparation, in PCT publication no. WO 95/10513 assigned to Pfizer Inc. 

Another preferred estrogen agoinist/antagonist is GW5638: 3-[4-(1 ,2- 
diphenyl-but-1-enyl)-phenyl]-acrylic acid; see Wilson, T.M. and coworkers in 
25 Endrocrinology 1997, 138, 9, 3901-391 1 . 

Other preferred estrogen agonist/antagonists include compounds as 
described in commonly assigned U.S. patent no. 5,552,412 the disclosure of which is 
hereby incorporated by reference. Especially preferred compunds described 
therein are: 
30 C/s-6-(4-fluoro-phenyl)-5-[4^ 

tetrahydro-naphthalene-2-ol; 

(.)-C/s-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro- 

naphthalene-2-ol; 
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C/s-6-phenyl-5-[4-(2-pyrrolidin-1-yl^ 
naphthalene-2-ol; 

C/s-1 -[e'-pyrrolodinoethoxy-S'-pyridylJ^-phenyl-e-hydroxy-l ,2,3,4- 
tetrahydrohaphthalene; 
5 1 -(4 , -Pyrrolidinoethoxyphenyl)-2-(4"-fluorophenyl)-6-hydroxy-1 ,2,3,4- 

tetrahydroisoquinoline; 

C/s-6-(4-hydroxyphenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]- 
tetrahydro-naphthalene-2-ol; and 

1 -(4 , -Pyrrolidinolethoxyphenyl)-2-phenyl-6-hydroxy-1 ,2,3,4- 
1 0 tetrahydroisoquinoline. 

Other estrogen agonist/antagonists are described in U.S. patent 4,133,814 
(the disclosure of which is hereby incorporated by reference). U.S. patent 4,133,814 
discloses derivatives of 2-phenyl-3-aroyl-benzothiophene and 2-phenyl-3- 
aroylbenzothiophene-1 -oxide. 
15 Those skilled in the art will recognize that other bone anabolic agents (bone 

mass augmenting agents) may be used in conjunction with the compounds of this 
invention. A bone mass augmenting agent is a compound that augments bone mass 
to a level which is above the bone fracture threshold (as detailed in the World Health 
Organization Study World Health Organization, "Assessment of Fracture Risk and its 
20 Application to Screening for Postmenopausal Osteoporosis (1994). Report of a WHO 
Study Group. World Health Organization Technical Series 843"). 

Any prostaglandin, or prostaglandin agonist/antagonist may be used as the 
second compound of this invention (this would include utilizing two different 
compounds of Formula I of this inventon). Those skilled in the art will recognize that 
25 IGF-1 , with or without IGF binding protein 3, sodium fluoride, parathyroid hormone 
(PTH), active fragments of parathyroid hormone, growth hormone or growth hormone 
secretagogues may also be used. The following paragraphs describe exemplary 
second compounds of this invention in greater detail. 

Any prostaglandin may be used as the second compound of this invention. 
30 The term prostaglandin refers to compounds which are analogs of the natural 
prostaglandins PGD 1t PGD 2 , PGE 2 , PGE-, and PGF 2 which are useful in the 
treatment of osteoporosis. These compounds bind to the prostaglandin receptors. 
Such binding is readily determined by those skilled in the art according to standard 
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assays (e.g., An S. et al., Cloning and Expression of the EP 2 Subtype of Human 
Receptors for Prostaglandin E 2 , Biochemical and Biophysical Research 
Communications, 1993, 197(1):263-270). 

Prostaglandins are alicyclic compounds related to the basic compound 

5 prostanoic acid. The carbon atoms of the basic prostaglandin are numbered 
sequentially from the carboxylic carbon atom through the cyclopentyl ring to the 
terminal carbon atom on the adjacent side chain. Normally the adjacent side chains 
are in the trans orientation. The presence of an oxo group at C-9 of the cyclopentyl 
moiety is indicative of a prostaglandin within the E class while PGE 2 contains a trans 

10 unsaturated double bond at the C 13 -C 14 and a cis double bond at the C 5 -C 6 position. 

A variety of prostaglandins are described and referenced below, however, 
other prostaglandins will be known to those skilled in the art. Exemplary 
prostaglandins are disclosed in U.S. patent nos. 4,171,331 and 3,927,197 (the 
disclosures of which are hereby incorporated by reference). 

1 5 Norrdin et al., The Role of Prostaglandins in Bone In Vivo . (Prostaglandins 

Leukotriene Essential Fatty Acids 41 , 1 39-1 50, 1 990) is a review of bone anabolic 
prostaglandins. Jee and Ma, The In Vivo Anabolic Actions of Prostaglandins in Bone. 
(Bone, 21 : 297-304) is a recent review of prostaglandins' bone anabolic action. 

Any prostaglandin agonist/antagonist may be used as the second compound 

20 of this invention. The term prostaglandin agonist/antagonist refers to compounds 
which bind to prostaglandin receptors (e.g., J. W. Regan et al., Cloning of a Novel 
Human Prostaglandin Receptor with Characteristics of the Pharmacologically Defined 
EP 2 Subtype, Molecular Pharmacology, 46: 213-220, 1994.) and mimic the action of 
prostaglandin in vivo (e.g., stimulate bone formation and increase bone mass and 

25 strength). Such actions are readily determined by those skilled in the art according to 
standard assays (Eriksen E.F. et al., Bone Histomorphometry, Raven Press, New 
York, 1994, pages 1-74; Grier S.J. et. al., The Use of Dual-Energy X-Ray 
Absorptiometry In Animals, Inv. Radiol., 1996, 31(1):50-62; Wahner H.W. and 
Fogelman I., The Evaluation of Osteoporosis: Dual Energy X-Ray Absorptiometry in 

30 Clinical Practice., Martin Dunitz Ltd., London 1994, pages 1-296). A variety of these 
compounds are described and referenced below, however, other prostaglandin 
agonists/antagonists will be known to those skilled in the art. Exemplary 
prostaglandin agonists/antagonists are disclosed as follows. 
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Commonly assigned U.S. pat. no. 3,932,389 (the disclosure of which is 
hereby incorporated by reference) discloses 2-descarboxy-2-(tetrazol-5-yl)-11- 
desoxy-15-substituted-omega-pentanorprostaglandins useful for bone formation 
activity. 

5 Commonly assigned U.S. pat. no. 4,018,892 (the disclosure of which is 

hereby incorporated by reference) discloses 16-aryl-13,14-dihydro-PGE 2 p-biphenyl 
esters useful for bone formation activity. 

Commonly assigned U.S. pat. no. 4,219,483 (the disclosure of which is 
hereby incorporated by reference) discloses 2,3,6-substituted-4-pyrones useful for 
1 0 bone formation activity. 

Commonly assigned U.S. pat. no. 4,132,847 (the disclosure of which is 
hereby incorporated by reference) discloses 2,3,6-substituted-4-pyrones useful for 
bone formation activity. 

U.S. pat. no. 4,000,309 (the disclosure of which is hereby incorporated by 
15 reference) discloses 16-aryl-13,14-dihydro-PGE 2 p-biphenyl esters useful for bone 
formation activity. 

U.S. pat. no. 3,982,016 (the disclosure of which is hereby incorporated by 
reference) discloses 16-aryl-13,14-dihydro-PGE 2 p-biphenyl esters useful for bone 
formation activity. 

20 U.S. pat. no. 4,621 ,1 00 (the disclosure of which is hereby incorporated by 

reference) discloses substituted cyclopentanes useful for bone formation activity. 

U.S. pat. no. 5,216,183 (the disclosure of which is hereby incorporated by 
reference) discloses cyclopentanones useful for bone formation activity. 

Sodium fluoride may be used as the second compound of this invention. The 

25 term sodium fluoride refers to sodium fluoride in all its forms (e.g., slow release 
sodium fluoride, sustained release sodium fluoride). Sustained release sodium 
fluoride is disclosed in U.S. pat. no. 4,904,478, the disclosure of which is hereby 
incorporated by reference. The activity of sodium fluoride is readily determined by 
those skilled in the art according to biological protocols (e.g., see Eriksen E.F. et al., 

30 Bone Histomorphometry, Raven Press, New York, 1994, pages 1-74; Grier SJ. et. 
al., The Use of Dual-Energy X-Ray Absorptiometry In Animals, Inv. Radiol., 1 996, 
31(1):50-62; Wahner H.W. and Fogelman I., The Evaluation of Osteoporosis: Dual 
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Energy X-Ray Absorptiometry in Clinical Practice., Martin Dunitz Ltd., London 1994, 
pages 1-296). 

Any parathyroid hormone (PTH) may be used as the second compound of 
this invention. The term parathyroid hormone refers to parathyroid hormone, 

5 fragments or metabolites thereof and structural analogs thereof which can stimulate 
bone formation and increase bone mass. Also included are parathyroid hormone 
related peptides and active fragments and analogues of parathyroid related peptides 
see WO 94/01460. Such functional activity is readily determined by those skilled in 
the art according to standard assays (e.g., see Eriksen E.F. et al., Bone 

10 Histomorphometry, Raven Press, New York, 1994, pages 1-74; Grier S.J. et. al., The 
Use of Dual-Energy X-Ray Absorptiometry In Animals, Inv. Radiol., 1996, 31(1):50- 
62; Wahner H.W. and Fogelman I., The Evaluation of Osteoporosis: Dual Energy X- 
Ray Absorptiometry in Clinical Practice., Martin Dunitz Ltd., London 1994, pages 1- 
296). A variety of these compounds are described and referenced below, however, 

1 5 other parathyroid hormones will be known to those skilled in the art. Exemplary 
parathyroid hormones are disclosed in the following references. 

"Human Parathyroid Peptide Treatment of Vertebral Osteoporosis", 
Osteoporosis Int., 3, (Supp 1):199-203. 

"PTH 1-34 Treatment of Osteoporosis with Added Hormone Replacement 

20 Therapy: Biochemical, Kinetic and Histological Responses" Osteoporosis Int. 1:162- 
170. 

Any growth hormone or growth hormone secretagogue may be used as the 
second compound of this invention. The term growth hormone secretagogue refers to 
compounds which stimulate the release of growth hormone or mimic the action of 

25 growth hormone (e.g., increase bone formation leading to increased bone mass). 
Such actions are readily determined by those skilled in the art according to standard 
assays. A variety of these compounds are included in the following published PCT 
patent applications: WO 95/14666; WO 95/13069; WO 94/19367; WO 94/13696; and 
WO 95/3431 1 . However, other growth hormone or growth hormone secretagogues 

30 will be known to those skilled in the art. 
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In particular a preferred growth hormone secretagogue is N-[1 (R)-[1 ,2- 
Dihydro-1-methanesulfonylspiro[3H-indole-3,4 f -piperidin]-1'-yl)carbonyO 
(phenylmethyloxy)ethyl]-2-amino-2-methylpropanamide:MK-677. 

Other preferred growth hormone secretagogues include 
5 2-Amino-N-[2-(3a-(R)-benzyl-2-methyl-3-oxo-2,3,3a,4 1 6,7-hexahydro- 

pyrazolo-[4,3-c]pyridin-5-yl)-1 -(R)-benzyloxymethyl-2-oxo-ethyl]-isobutyramide or its 
L-tartaric acid salt; 

2-Amino-N-{1-(R)-ben2yloxymethyl-2-[3a-(R)-(4-fluoro-benzyl)-2-methyl-3- 
oxo-2,3,3a f 4 f 6 f 7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl]-2-oxo-ethyl}isobutyramide; 
10 and 

2-Amino-N-[2-(3a-(R)-benzyl-3-oxo-2,3,3a i 4 l 6,7-hexahydro-pyrazolo[4,3- 
c]pyridin-5-yl)-1-(R)benzyloxymethyl-2-oxo-ethyl]isobutyramide. 

2-Amino-N-{1-(2,4-difluoro-benzyloxymethyl)-2-oxo-2-[3-oxo-3a-pyridin-2- 
ylmethyl-2-(2,2,2-trifluoro-ethy^^ 
1 5 ethyl}-2-methyl-propionamide 

Some of the preparation methods useful for the preparation of the compounds 
described herein may require protection of remote functionality (e.g., primary amine, 
secondary amine, carboxyl in Formula I precursors). The need for such protection will 
vary depending on the nature of the remote functionality and the conditions of the 
20 preparation methods. The need for such protection is readily determined by one 
skilled in the art. The use of such protection/deprotection methods is also within the 
skill in the art. For a general description of protecting groups and their use, see T.W. 
Greene, Protective Groups in Organic Synthesis . John Wiley & Sons, New York, 
1991. 

25 The starting materials and reagents for the above described compounds, are 

also readily available or can be easily synthesized by those skilled in the art using 
conventional methods of organic synthesis. For example, many of the compounds 
used therein, are related to, or are derived from compounds found in nature, in which 
there is a large scientific interest and commercial need, and accordingly many such 

30 compounds are commercially available or are reported in the literature or are easily 
prepared from other commonly available substances by methods which are reported 
in the literature. Such compounds include, for example, prostaglandins. 
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Some of the compounds of this invention have asymmetric carbon atoms and 
therefore are enantiomers or diastereomers. Diasteromeric mixtures can be 
separated into their individual diastereomers on the basis of their physical chemical 
differences by methods known cer S£i, for example, by chromatography and/or 
5 fractional crystallization. Enantiomers can be separated by converting the 

enantiomeric mixture into a diasteromeric mixture by reaction with an appropriate 
optically active compound (e.g., alcohol), separating the diastereomers and 
converting (e.g., hydrolyzing) the individual diastereomers to the corresponding pure 
enantiomers. All such isomers, including diastereomers, enantiomers and mixtures 
1 0 thereof are considered as part of this invention. Also, some of the compounds of this 
invention are atropisomers (e.g., substituted biaryls) and are considered as part of 
this invention. 

Many of the compounds of this invention are acidic and they form a salt with a 
pharmaceutical^ acceptable cation. Some of the compounds of this invention are 

1 5 basic and they form a salt with a pharmaceutical^ acceptable anion. All such salts 
are within the scope of this invention and they can be prepared by conventional 
methods. For example, they can be prepared simply by contacting the acidic and 
basic entities, usually in a stoichiometric ratio, in either an aqueous, non-aqueous or 
partially aqueous medium, as appropriate. The salts are recovered either by filtration, 

20 by precipitation with a non-solvent followed by filtration, by evaporation of the solvent, 
or, in the case of aqueous solutions, by lyophilization, as appropriate. 

In addition, when the compounds of this invention form hydrates or solvates 
they are also within the scope of the invention. 

The compounds of this invention are all adapted to therapeutic use as agents 

25 that stimulate bone formation and increase bone mass in mammals, particularly 

humans. Since bone formation is closely related to the development of osteoporosis 
and bone related disorders, these compounds, by virtue of their action on bone, 
prevent, arrest and/or regress osteoporosis. 

The utility of the compounds of the present invention as medical agents in the 

30 treatment of conditions which present with low bone mass (e.g., osteoporosis) in 

mammals (e.g. humans, particularly the female) is demonstrated by the activity of the 
compounds of this invention in conventional assays, including the in vivo assay, a 
receptor binding assay, the Cyclic AMP assay and the Fracture healing assay (all of 
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which are described below). The in vivo assay (with appropriate modifications within 
the skill in the art) may be used to determine the activity of other anabolic agents as 
well as the prostaglandin agonists of this invention. The estrogen agonist/antagonist 
protocol may be used to determine the activity of estrogen agonists/antagonists in 
5 particular and also other anti-resorptive agents (with appropriate modifications within 
the skill in the art). The combination and sequential treatment protocol described 
below is useful for demonstrating the utility of the combinations of the anabolic agents 
(e.g., the compounds of this invention) and anti-resorptive agents (e.g., estrogen 
agonists/antagonists) described herein. Such assays also provide a means whereby 
1 0 the activities of the compounds of this invention (or the other anabolic agents and 
anti-resorptive agents described herein) can be compared to each other and with the 
activities of other known compounds. The results of these comparisons are useful for 
determining dosage levels in mammals, including humans, for the treatment of such 
diseases. 

15 Anabolic Agent in Vivo Assay 

The activity of anabolic bone agents in stimulating bone formation and 
increasing bone mass can be tested in intact male or female rats, sex hormone 
deficient male (orchidectomy) or female (ovariectomy) rats. 

Male or female rats at different ages (such as 3 months of age) can be used 
20 in the study. The rats are either intact or castrated (ovariectomized or 

orchidectomized), and subcutaneously injected or gavaged with prostaglandin 
agonists at different doses (such as 1 , 3, or 1 0 mg/kg/day) for 30 days. In the 
castrated rats, treatment is started at the next day after surgery (for the purpose of 
preventing bone loss) or at the time bone loss has already occured (for the purpose 
of restoring bone mass). During the study, all rats are allowed free access to water 
and a pelleted commercial diet (Teklad Rodent Diet #8064, Harlan Teklad, Madison, 
Wl) containing 1.46% calcium, 0.99% phosphorus and 4.96 lU/g of Vit.D3. All rats are 
given subcutaneous injections of 10 mg/kg calcein on days 12 and 2 before sacrifice. 
The rats are sacrificed. The following endpoints are determined: 
Femoral Bone Min eral Measurements: 

The right femur from each rat is removed at autopsy and scanned using dual 
energy x-ray absorptiometry (DXA, QDR 1000/W, Hologic Inc., Waltham, MA) 
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equipped with "Regional High Resolution Scan" software (Hologic Inc., Waltham, 
MA). The scan field size is 5.08 x 1.902 cm, resolution is 0.0254 x 0.0127 cm and 
scan speed is 7.25 mm/second. The femoral scan images are analyzed and bone 
area, bone mineral content (BMC), and bone mineral density (BMD) of whole femora 
5 (WF), distal femoral metaphyses (DFM), femoral shaft (FS), and proximal femora 
(PF) are determined. 
Tibial Bone Histomorphometric Analyses: 

The right tibia is removed at autopsy, dissected free of muscle, and cut into 
three parts. The proximal tibia and the tibial shaft are fixed in 70% ethanol, 

10 dehydrated in graded concentrations of ethanol, defatted in acetone, then embedded 
in methyl methacrylate (Eastman Organic Chemicals, Rochester, NY). 

Frontal sections of proximal tibial metaphyses at 4 and 10 pm thickness are 
cut using Reichert-Jung Polycut S microtome. The 4 pm sections are stained with 
modified Massorfs Trichrome stain while the 10 pm sections remained unstained. 

15 One 4 pm and one 10 pm sections from each rat are used for cancellous bone 
histomorphometry. 

Cross sections of tibial shaft at 10 pm thickness are cut using Reichert-Jung 
Polycut S microtome. These sections are using for cortical bone histomorphometric 
analysis. 

20 Cancellous bone histomorphometry: A Bioquant OS/2 histomorphometry 

system (R&M biometrics, Inc., Nashville, TN) is used for the static and dynamic 
histomorphometric measurements of the secondary spongiosa of the proximal tibial 
metaphyses between 1.2 and 3.6 mm distal to the growth plate-epiphyseal junction. 
The first 1 .2 mm of the tibial metaphyseal region needs to be omitted in order to 

25 restrict measurements to the secondary spongiosa. The 4 pm sections are used to 
determine indices related to bone volume, bone structure, and bone resorption, while 
the 10 pm sections are used to determine indices related to bone formation and bone 
turnover. 

|) Measurements and calculations rel ated to trabecular bone volume and 

30 structure: (1) Total metaphyseal area (TV, mm 2 ): metaphyseal area between 1.2 and 
3.6 mm distal to the growth plate-epiphyseal junction. (2) Trabecular bone area (BV, 

mm 2 ): total area of trabeculae within TV. (3) Trabecular bone perimeter (BS, mm): 
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the length of total perimeter of trabeculae. (4) Trabecular bone volume (BV/TV, %): 
BV / TV x 1 00. (5) Trabecular bone number (TBN, #/mm): 1.199 / 2 x BS / TV. (6) 
Trabecular bone thickness (TBT, pm): (2000 / 1 .199) x (BV / BS). (7) trabecular 
bone separation (TBS, pm): (2000 x 1 .199) x (TV - BV). 
5 Ih Measureme nts and calculations related to bone resorption; (1 ) Osteoclast 

number (OCN, #): total number of osteoclast within total metaphyseal area. (2) 
Osteoclast perimeter (OCP, mm): length of trabecular perimeter covered by 
osteoclast. (3) Osteoclast number/mm (OCN/mm, #/mm): OCN / BS. (4) Percent 
osteoclast perimeter (%OCP, %): OCP / BS x 100. 

10 111) Measurements and calculations related to bone formation and turnover; 

(1) Single-calcein labeled perimeter (SLS, mm): total length of trabecular perimeter 
labeled with one calcein label. (2) Double-calcein labeled perimeter (DLS, mm): total 
length of trabecular perimeter labeled with two calcein labels. (3) Inter-labeled width 
(ILW, pm): average distance between two calcein labels. (4) Percent mineralizing 

1 5 perimeter (PMS, %): (SLS/2 + DLS) / BS x 100. (5) Mineral apposition rate (MAR, 
pm/day): ILW / label interval. (6) Bone formation rate/surface ref. (BFR/BS, 
pm 2 /d/pm): (SLS/2 + DLS) x MAR / BS. (7) Bone turnover rate (BTR, %/y): (SLS/2 + 
DLS)xMAR/BVx100. 

Cortical bone histomorphometrv : A Bioquant OS/2 histomorphometry system 

20 (R&M biometrics, Inc., Nashville, TN) is used for the static and dynamic 

histomorphometric measurements of tibial shaft cortical bone. Total tissue area, 
marrow cavity area, periosteal perimeter, endocortical perimeter, single labeled 
perimeter, double labeled perimeter, and interlabeled width on both periosteal and 
endocortical surface are measured, and cortical bone area (total tissue area - marrow 

25 cavity area), percent cortical bone area (cortical area / total tissue area x 100), 
percent marrow area (marrow cavity area / total tissue area x 100), periosteal and 
endocortical percent labeled perimeter [(single labeled perimeter/2+double labeled 
perimeter) / total perimeter x 100], mineral apposition rate (interlabeled 
width/intervals), and bone formation rate [mineral apposition rate x [(single labeled 

30 perimeter/2+double labeled perimeter) / total perimeter] are calculated. 
Statistic 
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Statistics can be calculated using StatView 4.0 packages (Abacus Concepts, 
Inc., Berkeley, CA). The analysis of variance (ANOVA) test followed by Fisher's 
PLSD are used to compare the differences between groups. 

Determination of cAMP Elevation in 293-S Cell Lines Stablv Overexpressinq 
5 Recombinant Human EP2 and EP4 Receptors. 

cDNAs representing the complete open reading frames of the human EP2 
and EP4 receptors are generated by reverse transcriptase polymerase chain reaction 
using oligonucleotide primers based on published sequences (1, 2) and RNAfrom 
primary human kidney cells (EP2) or primary human lung cells (EP4) as templates. 

10 cDNAs are cloned into the multiple cloning site of pcDNA3 (Invitrogen) and used to 
transfect 293-S human embryonic kidney cells via calcium phosphate co- 
precipitation. G418-resistent colonies are expanded and tested for specific [3- 
H]PGE2 binding. Transfectants demonstrating high levels of specific [3-H]PGE2 
binding are further characterized by scatchard analysis to determine Bmax and Kds 

15 for PGE2. The lines selected for compound screening have approximately 338,400 
receptors per cell and a Kd = 12 nM for PGE2 (EP2), and approximately 256,400 
receptors per cell and a Kd = 2.9 nM for PGE2 (EP4). Constitutive expression of both 
receptors in parental 293-S cells is negligible. Cells are maintained in RPMI 
supplemented with fetal bovine serum (10% final) and G418 (700 ug/ml final). 

20 cAMP responses in the 293-S/EP2 and 293-S/EP4 lines are determined by 

detaching cells from culture flasks in 1 ml of Ca++ and Mg++ deficient PBS via 
vigorous pounding, adding serum-free RPMI to a final concentration of 1 X 10 
cells/ml, and adding 3-isobutyl-1-methylxanthine (IBMX) to a final concentration of 1 
mM. One milliliter of cell suspension is immediately aliquoted into individual 2 ml 

25 screwcap microcentrifuge and incubated for 10 minutes, uncovered, at 37 °C, 5% 

C0 2 ,95% relative humdity. The compound to be tested is then added to cells at 1:100 
dilutions such that final DMSO or ethanol concentrations is 1%. Immediately after 
adding compound, the tubes are covered, mixed by inverting two times, and 
incubated at 37 °C for 12 minutes. Samples are then lysed by incubation at 100 °C 

30 for 1 0 minutes and immediately cooled on ice for 5 minutes. Cellular debris is pelleted 
by centrifugation at 1000 X g for 5 minutes, and cleared lysates are transferred to 
fresh tubes. cAMP concentrations are determined using a commercially available 
cAMP radioimmunoassay kit (NEK-033, NEN/DuPont) after diluting cleared lysates 
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1:10 in cAMP RIA assay buffer. Typically, one treats cells with 6-8 concentrations of 
the compound to be tested in 1 log increments. EC50 calculations are performed on a 
Hewlett Packard 32SII hand-held calculator using linear regression analysis on the 
linear portion of the dose response curves. 
5 References 

1. Regan, J.W. Bailey, TJ. Pepperl, D.J. Pierce, K.L Bogardus,A.M. Donello, 
J.E. Fairbairn, C.E. Kedzie, K.M. Woodward, D.F. and Gil, D.W. 1994 Cloning of a 
Novel Human Prostaglandin Receptor with Characteristics of the Pharmaclogically 
Defined EP 2 Subtype. Mol. Pharmacology 46:213-220. 

10 2. Bastien, L, Sawyer, N., Grygorczyk, R., Metters, K., and Adam, M. 1994 Cloning, 
Functional Expression, and Characterization of the Human Prostaglandin E2 
Receptor EP2 Subtype. J. Biol. Chem. Vol 269, 16:11873-11877. 

Assay for Binding to Prostaglandin E2 Receptors 
Membrane Preparation : All operations are performed at 4 °C. Transfected 

15 cells expressing prostaglandin E2 type 1 receptors (EP1), type 2 (EP2), type 3 (EP3) 
or type 4 (EP4) receptors are harvested and suspended to 2 million cells per ml in 
Buffer A [50 mM Tris-HCI (pH 7.4) , 10 mM MgCI 2 , 1 mM EDTA, 1 mM Pefabloc 
peptide, (Sigma, St. Louis, MO), 10 uM Phosporamidon peptide, (Sigma, St. Louis, 
MO), 1 uM Pepstatin A peptide, (Sigma, St. Louis, MO), 10 uM Elastatinal peptide, 

20 (Sigma, St. Louis, MO), 100 uM Antipain peptide, (Sigma, St. Louis, MO)]. These are 
lysed by sonification with a Branson Sonifier (Model #250, Branson Ultrasonics 
Corporation, Danbury, CT) in 2 fifteen second bursts. Unlysed cells and debris are 
removed by centrifugation at 100 x g for 10 min. Membranes are then harvested by 
centrifugation at 45,000 x g for 30 minutes. Pelleted membranes are resuspended to 

25 3-10 mg protein per ml, protein concentration being determined according to the 
method of Bradford [Bradford, M., Anal. Biochem., 72, 248 (1976)]. Resuspended 
membranes are then stored frozen at -80 °C until use. 

Binding Assay : Frozen membranes prepared as above are thawed and 
diluted to 1 mg protein per ml in Buffer A. One volume of membrane preparation is 

30 combined with 0.05 volume test compound or buffer and one volume of 3 nM 3H- 
prostaglandin E2 ( #TRK431, Amersham, Arlington Heights, IL) in Buffer A. The 
mixture (205 |iL total volume) is incubated for 1 hour at 25°C. The membranes are 
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then recovered by filtration through type GF/C glass fiber filters ( #1205-401 , Wallac, 
Gaithersburg, MD ) using a Tomtec harvester ( Model Mach II/96, Tomtec, Orange, 
CT). The membranes with bound 3H-prostaglandin E2 are trapped by the filter, the 
buffer and unbound 3H-prostaglandin E2 pass through the filter into waste. Each 
5 sample is then washed 3 times with 3 ml of [50 mM Tris-HCI (pH 7.4), 10 mM MgCI 2 , 
1 mM EDTA]. The filters are then dried by heating in a microwave oven. To determine 
the amount of 3H-prostaglandin bound to the membranes, the dried filters are placed 
into plastic bags with scintillation fluid and counted in a LKB 1205 Betaplate reader 
(Wallac, Gaithersburg, MD). IC50s are determined from the concentration of test 
1 0 compound required to displace 50% of the specifically bound 3H-prostaglandin E2. 

FRACTURE H5 ALINQ ASS AYS 
ASSAY FOR EFFECTS ON FRACTURE HEALING AFTER SYSTEMIC 

ADMINISTRATION 

Fracture Technique : Sprage-Dawley rats at 3 months of age are anesthetized 

15 with Ketamine. A 1 cm incision is made on the anteromedial aspect of the proximal 
part of the right tibia or femur. The following describes the tibial surgical technique. 
The incision is carried through to the bone, and a 1 mm hole is drilled 4 mm proximal 
to the distal aspect of the tibial tuberosity 2 mm medial to the anterior ridge. 
Intramedullary nailing is performed with a 0.8 mm stainless steel tube (maximum load 

20 36.3 N, maximum stiffness 61 .8 N/mm, tested under the same conditions as the 
bones). No reaming of the medullary canal is performed. A standardized closed 
fracture is produced 2 mm above the tibiofibular junction by three-point bending using 
specially designed adjustable forceps with blunt jaws. To minimize soft tissue 
damage, care is taken not to displace the fracture. The skin is closed with 

25 monofilament nylon sutures. The operation is performed under sterile conditions. 
Radiographs of all fractures are taken immediately after nailing, and animals with 
fractures outside the specified diaphyseal area or with displaced nails are excluded. 
The remaining animals are divided randomly into the following groups with 10-12 
animals per each subgroup for testing the fracture healing. The first group receives 

30 daily gavage of vehicle (water : 100% Ethnanol = 95 : 5) at 1 ml/rat, while the others 
receive daily gavage from 0.01 to 100 mg/kg/day of the compound to be tested (1 
ml/rat) for 10, 20, 40 and 80 days. 
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At 10, 20, 40 and 80 days, 10 - 12 rats from each group are anesthetized with 
Ketamine and autopsied by exsanguination. Both tibiofibular bones are removed by 
dissection and all soft tissue is stripped. Bones from 5-6 rats for each group are 
stored in 70% ethanol for histological analysis, and' bones from another 5-6 rats for 
5 each group are stored in a buffered Ringer's solution (+4°C, pH 7.4) for radiographs 
and biomechanical testing which is performed. 

Histological Analysis : The methods for histologic analysis of fractured bone 
have been previously published by Mosekilde and Bak (The Effects of Growth 
Hormone on Fracture Healing in Rats: A Histological Description. Bone, 14:19-27, 
1 0 1 993). Briefly, the fracture side is sawed 8 mm to each side of the fracture line, 
embedded undecalcified in methymethacrylate, and cut frontals sections on a 
Reichert-Jung Polycut microtome in 8 pm thick. Masson-Trichrome stained mid- 
frontal sections (including both tibia and fibula) are used for visualization of the 
cellullar and tissue response to fracture healing with and without treatment. Sirius red 
15 stained sections are used to demonstrate the characteristics of the callus structure 
and to differentiate between woven bone and lamellar bone at the fracture site. The 
following measurements are performed: (1) fracture gap - measured as the shortest 
distance between the cortical bone ends in the fracture, (2) callus length and callus 
diameter, (3) total bone volume area of callus, (4) bony tissue per tissue area inside 
20 the callus area, (5) fibrous tissue in the callus, (6) cartilage area in the callus. 

Biomechanical Analysis : The methods for biomechanical analysis have been 
previously published by Bak and Andreassen (The Effects of Aging on Fracture 
Healing in Rats. Calcif Tissue Int 45:292-297, 1989). Briefly, radiographs of all 
fractures are taken prior to the biomechanical test. The mechanical properties of the 
25 healing fractures are analyzed by a destructive three- or four-point bending 
procedure. Maximum load, stiffness, energy at maximum load, deflection at 
maximum load, and maximum stress are determined. 

ASSAY FOR EFFECTS ON FRA CTURE HEA LI NG AFTER LOCAL 

AD MIN I STRATION 

30 Fracture Technique: female or male beagle dogs at approximately 2 years of 

age are used in the study. Transverse radial fractures are produced by slow 
continuous loading in three-point bending as described by Lenehan et al. (Lenehan, 
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T. M.; Balligand, M.; Nunamaker, D.M.; Wood, F.E.: Effects of EHDP on Fracture 
Healing in Dogs. J Orthop Res 3:499-507; 1985). The wire is pulled through the 
fracture site to ensure complete anatomical disruption of the bone. Thereafter, local 
delivery of prostaglandin agonists to the fracture site is achieved by slow release of 
5 compound delivered by slow release pellets or Alzet minipumps for 10, 15, or 20 
weeks. 

Histological Analysis : The methods for histologic analysis of fractured bone 
have been previously published by Peter et al. (Peter, CP.; Cook, W.O.; Nunamaker, 
D.M.; Provost, M. T.; Seedor, J.G.; Rodan, G.A. Effects of alendronate on fracture 

10 healing and bone remodeling in dogs. J. Orthop. Res. 14:74-70, 1996) and Mosekilde 
and Bak (The Effects of Growth Hormone on Fracture Healing in Rats: A Histological 
Description. Bone, 14:19-27, 1993). Briefly, the fracture side is sawed 3 cm to each 
side of the fracture line, embedded undecalcified in methymethacrylate, and cut on a 
Reichert-Jung Polycut microtome in 8 pm thick of frontal sections. Masson-Trichrome 

15 stained mid-frontal sections (including both tibia and fibula) are used for visualization 
of the cellullar and tissue response to fracture healing with and without treatment. 
Sirius red stained sections are used to demonstrate the characteristics of the callus 
structure and to differentiate between woven bone and lamellar bone at the fracture 
site. The following measurements are performed: (1) fracture gap - measured as the 

20 shortest distance between the cortical bone ends in the fracture, (2) callus length and 
callus diameter, (3) total bone volume area of callus, (4) bony tissue per tissue area 
inside the callus area, (5) fibrous tissue in the callus, (6) cartilage area in the callus. 

Biomechanical Analysis : The methods for biomechanical analysis have been 
previously published by Bak and Andreassen (The Effects of Aging on Fracture 

25 Healing in Rats. Calcif Tissue Int 45:292-297, 1 989) and Peter et al. (Peter, CP.; 
Cook, W.O.; Nunamaker, D.M.; Provost, M. T.; Seedor, J.G.; Rodan, G.A. Effects of 
Alendronate On Fracture Healing And Bone Remodeling In Dogs. J. Orthop. Res. 
14:74-70, 1996). Briefly, radiographs of all fractures are taken prior to the 
biomechanical test. The mechanical properties of the healing fractures are analyzed 

30 by a destructive three- or four-point bending procedures. Maximum load, stiffness, 
energy at maximum load, deflection at maximum load, and maximum stress are 
determined. 
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ESTROGEN AGONIST/ANTAGONIST PROTOCOL 
Estrogen agonist/antagonists are a class of compounds which inhibits bone 
turnover and prevents estrogen-deficiency induced bone loss. The ovariectomized rat 
bone loss model has been widely used as a model of postmenopausal bone loss. 
5 Using this model, one can test the efficacy of the estrogen agonist/antagonist 
compounds in preventing bone loss and inhibiting bone resorption. 

Sprague-Dawley female rats (Charles River, Wilmington, MA) at different 
ages (such as 5 months of age) are used in these studies. The rats are singly housed 
in 20 cm X 32 cm X 20 cm cages during the experimental period. All rats are allowed 
10 free access to water and a pelleted commercial diet (Agway ProLab 3000, Agway 
County Food, Inc., Syracuse, NY) containing 0.97% calcium, 0.85% phosphorus, and 
1.05IU/gofVit.D 3 

A group of rats (8 to 10) are sham-operated and treated p.o. with vehicle 
(10% ethanol and 90% saline, 1 ml/day), while the remaining rats are bilaterally 
15 ovariectomized (OVX) and treated with either vehicle (p.o.), 17p-estradiol (Sigma, E- 
8876, E 2 , 30 jjg/kg, daily subcutaneous injection), or estrogen agonist/antagonists 
(such as droloxifene at 5, 10, or 20 mg/kg, daily p.o.) for a certain period (such as 4 
weeks). All rats are given subcutaneous injections of 10 mg/kg calcein (fluorochrome 
bone marker) 12 and 2 days before being sacrificed in order to examine the dynamic 
20 changes in bone tissue. After 4 weeks of treatment, the rats are sacrificed and 
autopsied. The following endpoints are determined: 

Body Weight Gain: body weight at autopsy minus body weight at surgery. 

Uterine Weight and Histology: The uterus is removed from each rat during 
autopsy, and weighed immediately. Thereafter, the uterus is processed for histologic 
25 measurements such as uterine cross-sectional tissue area, stromal thickness, and 
luminal epithelial thickness. 

Total Serum Cholesterol: Blood is obtained by cardiac puncture and allowed 
to clot at 4°C, and then centrifuged at 2,000 g for 10 min. Serum samples are 
analyzed for total serum cholesterol using a high performance cholesterol calorimetric 
30 assay (Boehringer Mannheim Biochemicals, Indianapolis, IN). 

Femoral Bone Mineral Measurements: The right femur from each rat is 
removed at autopsy and scanned using dual energy x-ray absorptiometry (DEXA, 
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QDR 1000/W, Hologic Inc., Waltham, MA) equipped with "Regional High Resolution 
Scan" software (Hologic Inc., Waltham, MA). The scan field size is 5.08 x 1.902 cm, 
resolution is 0.0254 x 0.0127 cm and scan speed is 7.25 mm/second. The femoral 
scan images are analyzed and bone area, bone mineral content (BMC), and bone 
5 mineral density (BMD) of whole femora (WF), distal femoral metaphyses (DFM), 
femoral shaft (FS), and proximal femora (PF) is determined 

Proximal Tibial Metaphyseal Cancellous Bone Histomorpho metric Analyses: 
The right tibia is removed at autopsy, dissected free of muscle, and cut into three 
parts. The proximal tibia is fixed in 70% ethanol, dehydrated in graded concentrations 

10 of ethanol, defatted in acetone, then embedded in methyl methacrylate (Eastman 

Organic Chemicals, Rochester, NY). Frontal sections of proximal tibial metaphyses at 
4 and 10 pm thickness are cut using Reichert-Jung Polycut S microtome. One 4 pm 
and one 10 pm sections from each rat are used for cancellous bone 
histomorphometry. The 4 pm sections are stained with modified Masson's Trichrome 

1 5 stain while the 10 pm sections remained unstained. 

A Bioquant OS/2 histomorphometry system (R&M biometrics, Inc., Nashville, 
TN) is used for the static and dynamic histomorphometric measurements of the 
secondary spongiosa of the proximal tibial metaphyses between 1 .2 and 3.6 mm 
distal to the growth plate-epiphyseal junction. The first 1 .2 mm of the tibial 

20 metaphyseal region is omitted in order to restrict measurements to the secondary 
spongiosa. The 4 pm sections are used to determine indices related to bone volume, 
bone structure, and bone resorption, while the 10 pm sections are used to determine 
indices related to bone formation and bone turnover. 

L Measurements an d calculations related to trabecular bone volume and Structure: 
25 1 . Total metaphyseal area (TV, mm 2 ): metaphyseal area between 1 .2 and 3.6 

mm distal to the growth plate-epiphyseal junction. 

2. Trabecular bone area (BV, mm 2 ): total area of trabeculae within TV. 

3. Trabecular bone perimeter (BS, mm): the length of total perimeter of 
trabeculae. 

30 4. Trabecular bone volume (BV/TV, %): BV / TV x 1 00. 

5. Trabecular bone number (TBN, #/mm): 1.199 / 2 x BS / TV. 

6. Trabecular bone thickness (TBT, pm): (2000 / 1 . 1 99) x (BV / BS). 
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7. Trabecular bone separation (TBS, Mm): (2000 x 1 .199) x (TV - BV). 

II. Measurements and calculations related to bone resorption: 

1 . Osteoclast number (OCN, #): total number of osteoclast within total 
metaphyseal area. 

5 2. Osteoclast perimeter (OCP, mm): length of trabecular perimeter covered by 

osteoclast. 

3. Osteoclast number/mm (OCN/mm, #/mm): OCN / BS. 

4. Percent osteoclast perimeter (%OCP, %): OCP / BS x 100. 

III. Measurements and calculations related to bone formation and turnover: 

10 1 . Single-calcein labeled perimeter (SLS, mm): total length of trabecular 

perimeter labeled with one calcein label. 

2. Double-calcein labeled perimeter (DLS, mm): total length of trabecular 
perimeter labeled with two calcein labels. 

3. Inter-labeled width (ILW, pm): average distance between two calcein 

15 labels. 

4. Percent mineralizing perimeter (PMS, %): (SLS/2 + DLS) / BS x 100. 

5. Mineral apposition rate (MAR, pm/day): ILW / label interval. 

6. Bone formation rate/surface ref. (BFR/BS, pm 2 /d/pm): (SLS/2 + DLS) x 
MAR/BS. 

20 7. Bone turnover rate (BTR, %/y): (SLS/2 + DLS) x MAR / BV x 1 00. 

Statistics 

Statistics are calculated using StatView4.0 packages (Abacus Concepts, Inc., 
Berkeley, CA). The analysis of variance (ANOVA) test followed by Fisher's PLSD is 
used to compare the differences between groups. 

25 COMBINATION AND SEQUENTIAL TREATMENT PROTOCOL 

The following protocols can of course be varied by those skilled in the art. For 
example, intact male or female rats, sex hormone deficient male (orchidectomy) or 
female (ovariectomy) rats may be used. In addition, male or female rats at different 
ages (such as 12 months of age) can be used in the studies. The rats can be either 

30 intact or castrated (ovariectomized or orchidectomized), and administrated with 

anabolic agents such as the compounds of this invention at different doses (such as 
1 , 3 or 6 mg/kg/day) for a certain period (such as two weeks to two months), and 
followed by administration of an anti-resorptive agent such as droloxifene at different 
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doses (such as 1 ,5,10 mg/kg/day) for a certain period (such as two weeks to two 
months), or a combination treatment with both anabolic agent and anti-resorptive 
agent at different doses for a certain period (such as two weeks to two months). In 
the castrated rats, treatment can be started at the next day after surgery (for the 
5 purpose of preventing bone loss) or at the time bone loss has already occurred (for 
the purpose of restoring bone mass). 

The rats are sacrificed under ketamine anesthesia. The following endpoints 
are determined: 

Femoral Bone Mineral Measurements: The right femur from each rat is 

10 removed at autopsy and scanned using dual energy x-ray absorptiometry (DXA, QDR 
1000/W, Hologic Inc., Waltham, MA) equipped with "Regional High Resolution Scan" 
software (Hologic Inc., Waltham, MA). The scan field size is 5.08 x 1.902 cm, 
resolution is 0.0254 x 0.0127 cm and scan speed is 7.25 mm/second. The femoral 
scan images are analyzed and bone area, bone mineral content (BMC), and bone 

1 5 mineral density (BMD) of whole femora (WF), distal femoral metaphyses (DFM), 
femoral shaft (FS), and proximal femora (PF) are determined. 

Lumbgr Vertebral Bone Mineral Measurements: Dual energy x-ray 
absorptiometry (QDR 1000/W, Hologic, Inc., Waltham, MA) equipped with a 
"Regional High Resolution Scan" software (Hologic, Inc., Waltham, MA) is used to 

20 determined the bone area, bone mineral content (BMC), and bone mineral density 
(BMD) of whole lumbar spine and each of the six lumbar vertebrae (LV1 - 6) in the 
anesthetized rats. The rats are anesthetized by injection (i.p.) of 1 ml/kg of a mixture 
of ketamine/rompun (ratio of 4 to 3), and then placed on the rat platform. The scan 
field sized is 6 x 1.9 cm, resolution is 0.0254 x 0.0127 cm, and scan speed is 7.25 

25 mm/sec. The whole lumbar spine scan image is obtained and analyzed. Bone area 
(BA), and bone mineral content (BMC) is determined, and bone mineral density is 
calculated (MBC divided by BA) for the whole lumbar spine and each of the six 
lumbar vertebrae (LV1 - 6). 

Proximal Tibial Metaphyseal Cancellous Bone Histomorphometric Analyses: 

30 The right tibia is removed at autopsy, dissected free of muscle, and cut into three 

parts. The proximal tibia is fixed in 70% ethanol, dehydrated in graded concentrations 
of ethanol, defatted in acetone, then embedded in methyl methacrylate (Eastman 
Organic Chemicals, Rochester, NY). Frontal sections of proximal tibial metaphyses at 
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4 and 10 pm thickness is cut using Reichert-Jung Polycut S microtome. One 4 |jm 
and one 10 pm sections from each rat is used for cancellous bone histomorphometry. 
The 4 pm sections is stained with modified Masson's Trichrome stain while the 10 pm 
sections remained unstained. 
5 A Bioquant OS/2 histomorphometry system (R&M biometrics, Inc., Nashville, 

TN) is used for the static and dynamic histomorphometric measurements of the 
secondary spongiosa of the proximal tibial metaphyses between 1 .2 and 3.6 mm 
distal to the growth plate-epiphyseal junction. The first 1.2 mm of the tibial 
metaphyseal region needs to be omitted in order to restrict measurements to the 
10 secondary spongiosa. The 4 pm sections are used to determine indices related to 
bone volume, bone structure, and bone resorption, while the 10 pm sections are used 
to determine indices related to bone formation and bone turnover. 
I. Measurements and calculations related to trabecular bone volume and structure: 

1 . Total metaphyseal area (TV, mm 2 ): metaphyseal area between 1 .2 and 
1 5 3.6 mm distal to the growth plate-epiphyseal junction. 

2. Trabecular bone area (BV, mm 2 ): total area of trabeculae within TV. 

3. Trabecular bone perimeter (BS, mm): the length of total perimeter of 
trabeculae. 

4. Trabecular bone volume (BV/TV, %): BV / TV x 100. 

20 5. Trabecular bone number (TBN, #/mm): 1 .1 99 / 2 x BS / TV. 

6. Trabecular bone thickness (TBT, pm): (2000 / 1.199) x (BV / BS). 

7. Trabecular bone separation (TBS, pm): (2000 x 1 .199) x (TV - BV). 
II Measurements and calculations related to bone resorption: 

1. Osteoclast number (OCN, #): total number of osteoclast within total 
25 metaphyseal area. 

2. Osteoclast perimeter (OCP, mm): length of trabecular perimeter covered by 
osteoclast. 

3. Osteoclast number/mm (OCN/mm, #/mm): OCN / BS. 

4. Percent osteoclast perimeter (%OCP, %): OCP / BS x 100. 

30 III, Measurements and calculations related to bone formation and turnover: 

1. Single-calcein labeled perimeter (SLS, mm): total length of trabecular 
perimeter labeled with one calcein label. 
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2. Doubie-calcein labeled perimeter (DLS, mm): total length of trabecular 
perimeter labeled with two calcein labels. 

3. Inter-labeled width (ILW, urn): average distance between two calcein 

labels. 

5 4. Percent mineralizing perimeter (PMS, %): (SLS/2 + DLS) / BS x 1 00. 

5. Mineral apposition rate (MAR, um/day): ILW / label interval. 

6. Bone formation rate/surface ref. (BFR/BS, um 2 /d/um): (SLS/2 + DLS) x 
MAR / BS. 

7. Bone turnover rate (BTR, %/y): (SLS/2 + DLS) x MAR / BV x 100. 
10 Statistics 

Statistics can be calculated using StatView 4.0 packages (Abacus Concepts, 
Inc., Berkeley, CA). The analysis of variance (ANOVA) test followed by Fisher's 
PLSD can be used to compare the differences between groups. 

1 5 Use of a Prostaglandin receptor agonist in Kidney Regeneration. 

The role of a prostaglandin agonist in kidney regeneration was investigated by the 
ability of PGE 2 or a prostaglandin agonist to induce the expression of Bone 
Morphogenetic Protein 7 (BMP-7) in wild type 293S cells and in 293S cells 
transfected with the EP 2 receptor. 

20 Methods: 293S and EP2 293S cells were grown in Dulbecco's Modified Egale 

medium (DMEM, Gibco, BRL; Gaithersburg, MD ) . One day prior to treatment with 
PGE 2 or a prostaglandin agonist, cells were plated at a density of 1 .5 x1 0 6 cells /1 0 
cm dish. The next day the cell monolayer was washed once with OptiMEM (Gibco, 
BRL) followed by the addition of 10 mL OptiMEM/dish in the presence and absense 

25 of vehicle (DMSO), PGE2 (lO^M) or prostaglandin agonist (lO^M). Cells were 

harvested and RNA extracted at 8, 16 and 24 hours. Northern blot analysis of total ( 
20 mg/lane ) was carried out by probing the blots with 32 P-labeled BMP-7 probe. The 
blots were normalized for RNA loading by hybridization with 32 P-labeled 18s 
ribosomal RNA probe. It was observed that both PGE 2 and the prostaglandin agonist 

30 in a time dependent manner induce the expression of BMP-7 in the EP 2 293S cells 
but not in the parental cell line. Given the known role of BMP-7 in kidney 
regeneration and the ability of a prostaglandin agonist to induce BMP-7 expression in 
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293S kidney cells in a time and receptor specific manner indicates a role for a 
prostaglandin agonist in kidney regeneration. 

Administration of the compounds of this invention can be via any method 
which delivers a compound of this invention systemically and/or locally (e.g., at the 
5 site of the bone fracture, osteotomy, or orthopedic surgery). These methods include 
oral routes, parenteral, intraduodenal routes, etc. Generally, the compounds of this 
invention are administered orally, but parenteral administration (e.g., intravenous, 
intramuscular, subcutaneous or intramedullary) may be utilized, for example, where 
oral administration is inappropriate for the target or where the patient is unable to 

10 ingest the drug. 

The compounds are used for the treatment and promotion of healing of bone 
fractures and osteotomies by the local application (e.g., to the sites of bone fractures 
or osteotomies) of the compounds of this invention or compositions thereof. The 
compounds of this invention are applied to the sites of bone fractures or osteotomies, 

1 5 for example, either by injection of the compound in a suitable solvent (e.g., an oily 
solvent such as arachis oil) to the cartilage growth plate or, in cases of open surgery, 
by local application thereto of such compounds in a suitable carrier such as bone- 
wax, demineralized bone powder, polymeric bone cements, bone sealants etc. 
Alternatively, local application can be achieved by applying a solution or dispersion of 

20 the compound in a suitable carrier onto the surface of, or incorporating it into solid or 
semi-solid implants conventionally used in orthopedic surgery, such as dacron-mesh, 
Gore-tex®, gel-foam and kiel bone, or prostheses. 

The compounds of this invention may also be applied locally to the site of the 
fracture or osteotomy in a suitable carrier in combination with one or more of the 

25 anabolic agents or bone anti-resorptive agents described above. 

The two different compounds of this invention can be co-administered 
simultaneously or sequentially in any order, or a single pharmaceutical composition 
comprising a Formula I compound as described above and a second compound as 
described above in a pharmaceutical^ acceptable carrier can be administered. 

30 For example, the bone anabolic agent can be used alone or in combination 

with an anti-resorptive agent for one week to three years, followed by an anti- 
resorptive agent alone for three months to three years, with optional repeat of the full 
treatment cycle. Alternatively, for example, the bone anabolic agent can be used 
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alone or in combination with an anti-resorptive agent for three months to three years, 
followed by an anti-resorptive agent alone for the remainder of the patient's life. For 
example, in one preferred mode of administration a Formula I compound as 
described above may be administered once daily and a second compound as 
5 described above (e.g., estrogen agonist/antagonist) may be administered daily in 
single or multiple doses. Alternatively, for example, in another preferred mode of 
administration the two compounds may be administered sequentially wherein the 
Formula I compound as described above may be administered once daily for a period 
of time sufficient to augment bone mass to a level which is above the bone fracture 

10 threshold (World Health Organization Study "Assessment of Fracture Risk and its 
Application to Screening for Postmenopausal Osteoporosis (1994). Report of a World 
Health Organization Study Group. World Health Organization Technical Series 843") 
followed by administration of a second compound, as described above (e.g., estrogen 
agonist/antagonist), daily in single or multiple doses. It is preferred that the first 

1 5 compound as described above is administered once daily in a rapid delivery form 
such as oral delivery (e.g., sustained release delivery form is preferably avoided). 

In any event the amount and timing of compounds administered will, of 
course, be dependent on the subject being treated, on the severity of the affliction, on 
the manner of administration and on the judgement of the prescribing physician. 

20 Thus, because of patient to patient variability, the dosages given below are a 

guideline and the physician may titrate doses of the drug to achieve the treatment 
(e.g., bone mass augmentation) that the physician considers appropriate for the 
patient. In considering the degree of treatment desired, the physician must balance a 
variety of factors such as bone mass starting level, age of the patient, presence of 

25 preexisting disease, as well as presence of other diseases (e.g., cardiovascular 
disease). 

In general an amount of a compound of this invention is used that is sufficient 
to augment bone mass to a level which is above the bone fracture threshold (as 
detailed in the World Health Organization Study previously cited herein). 
30 In general an effective dosage for the anabolic agents described above is in 

the range of 0.001 to 100 mg/kg/day, preferably 0.01 to 50 mg/kg/day. 

The following paragraphs provide preferred dosage ranges for various anti- 
resorptive agents. 
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The amount of the anti-resorptive agent to be used is determined by its 
activity as a bone loss inhibiting agent. This activity is determined by means of an 
individual compound's pharmacokinetics and its minimal maximal effective dose in 
inhibition of bone loss using a protocol such as described above (e.g., ESTROGEN 
5 AGONIST/ANTAGONIST PROTOCOL). 

In general, an effective dosage for an anti-resorptive agent is about 0.001 
mg/kg/day to about 20 mg/kg/day. 

In general, an effective dosage for progestins is about 0.1 to 10 mg per day; 
the preferred dose is about 0.25 to 5 mg per day. 
1 0 In general, an effective dosage for polyphosphonates is determined by its 

potency as a bone resorption inhibiting agent according to standard assays. 

Ranges for the daily administration of some polyphosphonates are about 
0.001 mg/kg/day to about 20 mg/kg/day. 

In general an effective dosage for the treatment of this invention, for example 
1 5 the bone resorption treatment of this invention, for the estrogen agonists/antagonists 
of this invention is in the range of 0.01 to 200 mg/kg/day, preferably 0.5 to 100 
mg/kg/day. 

In particular, an effective dosage for droloxifene is in the range of 0.1 to 40 
mg/kg/day, preferably 0.1 to 5 mg/kg/day. 
20 In particular, an effective dosage for raloxifene is in the range of 0.1 to 1 00 

mg/kg/day, preferably 0.1 to 10 mg/kg/day. 

In particular, an effective dosage for tamoxifen is in the range of 0.1 to 100 
mg/kg/day, preferably 0.1 to 5 mg/kg/day. 
In particular, an effective dosage for 
25 C/s-6-(4-fluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6,7,8- 
tetrahydro-naphthalene-2-ol; 

(-)-C/s-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy^phenyl]-5,6,7,8-tetra 
naphthalene-2-ol; 

C/s-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro- 
naphthalene-2-ol; 

C/s-l-I^-pyrrolodinoethoxy-S'-pyridyll^-phenyl-e-hydroxy-l, 2,3,4- 
tetrahydrohaphthalene; 
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1 -(4 , -Pyrrolidinoethoxyphenyl)-2-(4 ,, -fluorophenyl)-6-hydroxy-1 ,2,3,4- 
tetrahydroisoquinoline; 

C/s-6-(4-hydroxyphenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6,7 
tetrahydro-naphthalene-2-ol; or 
5 1 -(4-Pyrrolidinolethoxyphenyl)-2-phenyl-6-hydroxy-1 ,2,3,4- 

tetrahydroisoquinoline 

is in the range of 0.0001 to 100 mg/kg/day, preferably 0.001 to 10 mg/kg/day. 

In particular, an effective dosage for 4-hydroxy tamoxifen is in the range of 
0.0001 to 100 mg/kg/day, preferably 0.001 to 10 mg/kg/day. 

1 0 The compounds of the present invention are generally administered in the 

form of a pharmaceutical composition comprising at least one of the compounds of 
this invention together with a pharmaceutically acceptable vehicle or diluent. Thus, 
the compounds of this invention can be administered individually or together in any 
conventional oral, parenteral, rectal or transdermal dosage form. 

1 5 For oral administration a pharmaceutical composition can take the form of 

solutions, suspensions, tablets, pills, capsules, powders, and the like. Tablets 
containing various excipients such as sodium citrate, calcium carbonate and calcium 
phosphate are employed along with various disintegrants such as starch and 
preferably potato or tapioca starch and certain complex silicates, together with 

20 binding agents such as polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, 
lubricating agents such as magnesium stearate, sodium lauryl sulfate and talc are 
often very useful for tabletting purposes. Solid compositions of a similar type are also 
employed as fillers in soft and hard-filled gelatin capsules; preferred materials in this 
connection also include lactose or milk sugar as well as high molecular weight 

25 polyethylene glycols. When aqueous suspensions and/or elixirs are desired for oral 
administration, the compounds of this invention can be combined with various 
sweetening agents, flavoring agents, coloring agents, emulsifying agents and/or 
suspending agents, as well as such diluents as water, ethanol, propylene glycol, 
glycerin and various like combinations thereof. 

30 For purposes of parenteral administration, solutions in sesame or peanut oil 

or in aqueous propylene glycol can be employed, as well as sterile aqueous solutions 
of the corresponding water-soluble salts. Such aqueous solutions may be suitably 
buffered, if necessary, and the liquid diluent first rendered isotonic with sufficient 
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saline or glucose. These aqueous solutions are especially suitable for intravenous, 
intramuscular, subcutaneous and intraperitoneal injection purposes. In this 
connection, the sterile aqueous media employed are all readily obtainable by 
standard techniques well-known to those skilled in the art. 
5 For purposes of transdermal (e.g., topical) administration, dilute sterile, 

aqueous or partially aqueous solutions (usually in about 0.1% to 5% concentration), 
otherwise similar to the above parenteral solutions, are prepared. 

Methods of preparing various pharmaceutical compositions with a certain 
amount of active ingredient are known, or will be apparent in light of this disclosure, to 

10 those skilled in this art. For examples of methods of preparing pharmaceutical 
compositions, see Remington's Pharmaceutical Sciences . Mack Publishing 
Company, Easter, Pa., 15th Edition (1975). 

Pharmaceutical compositions according to the invention may contain 0.1%- 
95% of the compound(s) of this invention, preferably 1%-70%. In any event, the 

1 5 composition or formulation to be administered will contain a quantity of a 
compound(s) according to the invention in an amount effective to treat the 
disease/condition of the subject being treated, e.g., a bone disorder. 

Since the present invention has an aspect that relates to the augmentation 
and maintenance of bone mass by treatment with a combination of active ingredients 

20 which may be administered separately, the invention also relates to combining 
separate pharmaceutical compositions in kit form. The kit comprises two separate 
pharmaceutical compositions: a compound of Formula I and a second compound as 
described above. The kit comprises container means for containing the separate 
compositions such as a divided bottle or a divided foil packet. Typically the kit 

25 comprises directions for the administration of the separate components. The kit form 
is particularly advantageous when the separate components are preferably 
administered in different dosage forms (e.g., oral and parenteral), are administered at 
different dosage intervals, or when titration of the individual components of the 
combination is desired by the prescribing physician. 

30 An example of such a kit is a so-called blister pack. Blister packs are well 

known in the packaging industry and are being widely used for the packaging of 
pharmaceutical unit dosage forms (tablets, capsules, and the like). Blister packs 
generally consist of a sheet of relatively stiff material covered with a foil of a 



WO 98/28264 



-116- 



PCT/IB97/01417 



preferably transparent plastic material. During the packaging process recesses are 
formed in the plastic foil. The recesses have the size and shape of the tablets or 
capsules to be packed. Next, the tablets or capsules are placed in the recesses and 
the sheet of relatively stiff material is sealed against the plastic foil at the face of the 
5 foil which is opposite from the direction in which the recesses were formed. As a 
result, the tablets or capsules are sealed in the recesses between the plastic foil and 
the sheet. Preferably the strength of the sheet is such that the tablets or capsules can 
be removed from the blister pack by manually applying pressure on the recesses 
whereby an opening is formed in the sheet at the place of the recess. The tablet or 

10 capsule can then be removed via said opening. 

It may be desirable to provide a memory aid on the kit, e.g., in the form of 
numbers next to the tablets or capsules whereby the numbers correspond with the 
days of the regimen which the tablets or capsules so specified should be ingested. 
Another example of such a memory aid is a calendar printed on the card e.g., as 

15 follows "First Week, Monday, Tuesday, ...etc.... Second Week, Monday, Tuesday,..." 
etc. Other variations of memory aids will be readily apparent. A "daily dose" can be a 
single tablet or capsule or several pills or capsules to be taken on a given day. Also a 
daily dose of Formula I compound can consist of one tablet or capsule while a daily 
dose of the second compound can consist of several tablets or capsules and vice 

20 versa. The memory aid should reflect this. 

In another specific embodiment of the invention a dispenser designed to 
dispense the daily doses one at a time in the order of their intended use is provided. 
Preferably, the dispenser is equipped with a memory-aid, so as to further facilitate 
compliance with the regimen. An example of such a memory-aid is a mechanical 

25 counter which indicates the number of daily doses that has been dispensed. Another 
example of such a memory-aid is a battery-powered micro-chip memory coupled with 
a liquid crystal readout, or audible reminder signal which, for example, reads out the 
date that the last daily dose has been taken and/or reminds one when the next dose 
is to be taken. 

30 The compounds of this invention either alone or in combination with each 

other or other compounds generally will be administered in a convenient formulation. 
The following formulation examples only are illustrative and are not intended to limit 
the scope of the present invention. 
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In the formulations which follow, "active ingredient" means a compound of this 
invention. 

Formulation 1: Gelatin Capsules 

Hard gelatin capsules are prepared using the following: 
Ingredient Quantity (mg/capsule) 

Active ingredient 0.25-100 
Starch, NF 0-650 
Starch flowable powder 0-50 
Silicone fluid 350 centistokes 0-1 5 

5 A tablet formulation is prepared using the ingredients below: 

Formulation 2: Tablets 

Ingredient -—^ Quantity (mg/tablet) 

Active ingredient — 0.25-100 

Cellulose, microcrystalline 200-650 

Silicon dioxide, fumed 10-650 

Stearateacid 5-15 

The components are blended and compressed to form tablets. 

Alternatively, tablets each containing 0.25-100 mg of active ingredients are 
made up as follows: 
1 0 Formulation 3: Tablets 

Ingredient Quantity (mg/tablet) 

Active ingredient ~~ ~ 0.25-100 

Starch 45 

Cellulose, microcrystalline 35 

Polyvinylpyrrolidone (as 10% solution in water) 4 

Sodium carboxymethyl cellulose 4.5 

Magnesium stearate 0.5 

Talc 1 

The active ingredients, starch, and cellulose are passed through a No. 45 
mesh U.S. sieve and mixed thoroughly. The solution of polyvinylpyrrolidone is mixed 
with the resultant powders which are then passed through a No. 14 mesh U.S. sieve. 
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The granules so produced are dried at 50° - 60°C and passed through a No. 18 mesh 
U.S. sieve. The sodium carboxymethyl starch, magnesium stearate, and talc, 
previously passed through a No. 60 U.S. sieve, are then added to the granules which, 
after mixing, are compressed on a tablet machine to yield tablets. 
5 Suspensions each containing 0.25-1 00 mg of active ingredient per 5 ml dose 

are made as follows: 
Formulation 4: Suspensions 

Ingredient Quantity (mg/5 ml) 

Active ingredient 0.25-100 mg 

Sodium carboxymethyl cellulose 50 mg 

Syrup 1.25 mg 

Benzoic acid solution 0. 1 0 mL 

Flavor q.v. 
Color q-v. 
Purified Water to 5 mL 

The active ingredient are passed through a No. 45 mesh U.S. sieve and 
mixed with the sodium carboxymethyl cellulose and syrup to form smooth paste. The 
10 benzoic acid solution, flavor, and color are diluted with some of the water and added, 
with stirring. Sufficient water is then added to produce the required volume. An 
aerosol solution is prepared containing the following ingredients: 
Formulation 5: Aerosol 



Ingredient 


Quantity (% by weight) 


Active ingredient 


0.25 


Ethanol 


25.75 


Propellant 22 (Chlorodifluoromethane) 


70.00 



The active ingredient is mixed with ethanol and the mixture added to a portion 
1 5 of the propellant 22, cooled to 30°C, and transferred to a filling device; The required 
amount is then fed to a stainless steel container and diluted with the remaining 
propellant. The valve units are then fitted to the container. 
Suppositories are prepared as follows: 
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Formulation 6: Suppositories 



Ingredient 


Quantity (mg/suppository) 


Active ingredient 


250 


Saturated fatty acid glycerides 


2 t 000 



The active ingredient is passed through a No. 60 mesh U.S. sieve and 
suspended in the saturated fatty acid glycerides previously melted using the minimal 
necessary heat. The mixture is then poured into a suppository mold of nominal 2 g 



5 capacity and allowed to cool. 



An intravenous formulation is prepared as follows: 
Formulation 7: Intravenous Solution 



Ingredient 


Quantity 


Active ingredient 


20 mg 


Isotonic saline 


1,000 mL 



The solution of the above ingredients is intravenously administered to a 



patient at a rate of about 1 mL per minute. 

10 The active ingredient above may also be a combination of agents. 

GENERAL EXPERIMENTAL PROCEDURES 
NMR spectra were recorded on a Varian XL-300 (Varian Co., Palo Alto, 
California) a Bruker AM-300 spectrometer at about 23°C at 300 MHz for proton and 
75.4 mHz for carbon (Bruker Co., Billerica, Massachusetts) or a Varian Unity 400 at 

15 400 Mhz for proton nuclei. Chemical shifts are expressed in parts per million 

downfield from trimethylsilane. The peak shapes are denoted as follows: s, singlet; d, 
doublet; t, triplet, q, quartet; m, multiplet; bs=broad singlet. Resonances designated 
as exchangeable did not appear in a separate NMR experiment where the sample 
was shaken with several drops of D 2 0 in the same solvent. Atmospheric pressure 

20 chemical ionization (APCI) mass spectra were obtained on a Fisons Platform II 

Spectrometer. Chemical ionization mass spectra were obtained on a Hewlett-Packard 
5989 instrument (Hewlett-Packard Co., Palo Alto, California) (ammonia ionization, 
PBMS). Where the intensity of chlorine or bromine-containing ions are described the 
expected intensity ratio was observed (approximately 3:1 for 35 CI/ 37 CI-containing ions) 
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and 1:1 for 79 Br/ 81 Br-containing ions) and the intensity of only the lower mass ion is 
given. 

Column chromatography was performed with either Baker Silica Gel (40 ^m) 
(J.T. Baker, Phillipsburg, N.J.) or Silica Gel 60 (EM Sciences, Gibbstown, N.J.) in 
5 glass columns under low nitrogen pressure. Radial Chromatography was performed 
using a Chromatron (model 7924T, Harrison Research) Unless otherwise specified, 
reagents were used as obtained from commercial sources. Dimethylformamide, 2- 
propanol, tetrahydrofuran, and dichloromethane used as reaction solvents were the 
anhydrous grade supplied by Aldrich Chemical Company (Milwaukee, Wisconsin). 

1 0 Microanalyses were performed by Schwarzkopf Microanalytical Laboratory, 

Woodside, NY. The terms "concentrated" and "coevaporated" refer to removal of 
solvent at water aspirator pressure on a rotary evaporator with a bath temperature of 
less than 45°C. Reactions conducted at "0-20°C" or "0-25°C" were conducted with 
initial cooling of the vessel in an insulated ice bath which was allowed to warm to 

15 room temperature over several hours. The abbreviation "min" and "h" stand for 
"minutes" and "hours" respectively. 

Example 1 

7-[(4-Butyl-benzyl)-methanesulfonyl-amino]-heptanoic acid 
Step A: Alkylation 

20 Ethyl 7-[(4-Butyl-b?n?yl)- methgng9ulfony Mmino]-hept9nQ9te. A solution of ethyl-7- 
methanesulfonyl-amino-heptanoate (250 mg, 1.0 mmol) in DMF (2 mL) was added 
dropwise to NaH (48 mg, 1.19 mmol, 60% in oil) in DMF at 0°C. After stirring for 45 
minutes at room temperature, 1-bromomethyl-4-butyl-benzene (271 mg, 1.19 mmol) 
was added dropwise. The reaction was stirred for 2 h and the DMF was removed in 

25 vacuo. The residue was diluted with CH 2 CI 2 and the organic solution was sequentially 
washed with 1N HCI (1x), water (2x), and brine (1x). The organic solution was dried 
over MgS0 4 , filtered, and concentrated in vacuo. The product was purified via radial 
chromatography (15% EtOAc/hexanes to 40% EtOAc/hexanes) to afford the title 
compound of Step A (379 mg). 1 H NMR (400 MHz, CDCI 3 ) 5 7.12-7.30 (m, 4H), 4.35 

30 (s, 2H), 4.12 (q, 2H), 3.10-3.19 (m, 2H), 2.80 (s, 3H), 2.60 (t, 2H), 2.25 (t, 2H), 1 .46- 
1.62 (m, 7H), 1.18-1.39 (m, 6H), 0.92 (t, 3H); MS 415 (M+18). 
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Step B: Ester Hvdrolvsis 
7-f{4-Butvl-benzvlVmethanesulfonvl-am ino]-heptanoic acid. To a solution of the title 
compound of Step A (379 mg, 0.95 mmol) in MeOH (6 mL) was added NaOH (1.0 
mL, 5N). The reaction was stirred at room temperature for 24 h and was acidified with 
5 aqueous HCI (1 N). The MeOH was removed in vacuo and the residue was dissolved 
in CH 2 CI 2 . The organic solution was washed sequentially with HCI (1N, 1x), water 
(2x), and brine (1x). The organic solution was dried with MgS0 4 , filtered, and 
concentrated in vacuo. Purification by radial chromatography (CH 2 CI 2 to 6% 
MeOH/CH 2 CI 2 ) provided the title compound (356 mg). 1 H NMR (400 MHz, CDCI 3 ) 8 
10 7.30-7.12. (m, 4H), 4.35 (s, 2H), 3.10-3.19 (m, 2H), 2.80 (s, 3H), 2.60 (t, 2H), 2.31 (t, 
2H), 1.48-1.65 (m, 7H), 1.20-1.40 (m, 6H). 0.97 (t, 3H); MS 387 (M+18). 

Examples 2-44 

Examples 2-44 were prepared from the appropriate starting materials using the 
Methods described in SCHEMES 1 and 2 and in an analogous manner to Example 1 
15 with variations in reaction temperature and time in Step A as noted. 

Example 2 

(3-{[(4-Butyl-benzyl)-methanesulfonyl-amino]-methyl}-phenyl)-aceticacid 
1 H NMR (400 MHz, CDCI 3 ) 8 7.32-7.14 (m, 5H), 4.32 (s, 2H), 4.29 (s, 2H), 
3.66 (s, 2H), 2.76 (s, 3H), 2.60 (t, 2H), 1.59 (m, 2H), 1.34 (m, 2H), 0.93 (t, 3H); MS 
20 388 (M+) 

Example 3 

7-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-heptanoic acid 
Step A: Reaction time of 24 h at room temperature. 1 HNMR (400 MHz, 
CDCI 3 ) 8 7.00 (m, 1H), 6.80 (m, 2H), 4.12 (t, 2H), 3.60 (t, 2H), 3.26 (t, 2H), 2.90 (s, 
25 3H), 2.37 (t, 2H), 1 .65 (m, 4H), 1 .39 (m, 4H); MS 41 2 (M+). 

Example 4 

4-(2-{[3-(3,5-Dichloro-phenyl)-allyl]-methanesulfonyl-amino}-ethyl)-benzoic acid 
1 H NMR (400 MHz, CDCI 3 ) 8 8.02 (d, 2H), 7.30 (d, 2H), 7.20 (s, 1H), 7.19 (s, 
2H), 6.39 (d, 1H), 6.08 (m, 1H), 3.94 (m, 2H), 3.50 (t, 2H), 3.00 (t, 2H), 2.78 (s, 3H). 
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Example 5 

7-[Methanesulfonyl-(4-trifluoromethyl-benzyl)-amino]-heptanoic acid 
1 H NMR (400 MHz, CDCI 3 ) 5 7.60 (d, 2H), 7.48 (d, 2H), 4.41 (s, 2H), 3.16 (t, 
2H), 2.87 (s, 3H), 2.29 (t, 2H), 1.40-1.61 (m, 4H), 1.13-1.33 (m, 4H). 
5 Example 6 

Trans-7-[Methanesulfonyl-(3-phenyl-allyl)-amino]-heptanoic acid 
Step A: Reaction time of 24 h at 90°C. 1 H NMR (400 MHz, CDCI 3 ) 8 7.2-7.4 
(m, 5H), 6.59 (d, 1H), 6.12-6.21 (m, 1H), 4.0 (d, 2H), 3.21 (t, 2H), 2.32 (t, 2H), 1.55- 
1.70 (m, 4H), 1.27-1.40 (m, 4H); MS 338.1 (M-1). 
10 Example 7 

Trans-(4-{[3-(3,5-Dichloro-phenyl)-allyl]-methanesulfonyl- 
amino}-butoxy)-acetic acid 
Step A: Reaction time of 2 h at 100°C. 1 H NMR (400 MHz, CDCI 3 ) 8 7.37 (m, 
2H), 7.23 (m, 1H), 6.42-6.52 (m, 1H), 6.15-6.28 (m, 1H), 3.96 (m, 4H), 3.52 (m, 2H), 
1 5 3.23 (m, 2H), 2.86 (s, 3H), 1 .55-1 .72 (m. 4H); MS 41 1 .5 (M+1 ). 

Example 8 

7_{[4.(1-Hydroxy-hexyl)-benzyl]-methanesulfonyl-amino]-heptanoic acid 
Step A: Reaction time of 24 h at 90°C. Mp 68-70°C; 1 H NMR (400 MHz, 
CDCI3) 8 7.20-7.38 (m, 4H), 4.62-4.66 (m, 1H), 4.34 (s, 2H), 3.10-3.18 (m, 2H), 2.94 
20 (s, 1H), 2.83 (s, 3H), 2.17-2.39 (m, 3H), 1.10-1.83 (m, 16H), 0.80-0.90 (m, 3H). 

Example 9 

7-[Methanesulfonyl-(2'-trifluoromethyl-biphenyl-4-ylmethyl)-amino]-heptanoic acid 
Step A: Reaction time of 24 h at room temperature. *H NMR (CDCI 3 400 
MHz) 87.75-7.23 (m, 8H), 4.46 (s, 2H), 3.21 (t, 2H), 2.84 (s, 3H), 2.34 (t, 2H), 1.57 
25 (m,4H), 1.28 (m,4H). 

Example 10 

7-[(2 , ,6'-Dichloro-biphenyl-4-ylmethyl)-methanesulfonyl-amino]-heptanoic acid 
Step A: Reaction time of 24 h at room temperature. *H NMR (CDCI 3 400 
MHz) 8 7.60-7.20 (m, 7H), 4.41 (s, 2H), 3.21 (t, 2H), 2.82 (s, 3H), 2.30 (t, 2H), 1.56 
30 (m, 4H), 1 .27 (m, 4H); MS 458 (M+). 
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Example 1 1 

7-[Methanesulfonyl-(2-phenoxy-ethyl)-amino]-heptanoic acid 
*H NMR (400 MHz, CDCI 3 ) 8 7.25-7.36 (m, 2H), 6.85-7.03 (m, 3H), 4.1 1 (t, 
2H), 3.62 (t, 2H). 3.27 (t, 2H), 2.91 (s, 3H), 2.34 (t, 2H), 1.72-1.54 (m, 4H), 1.45-1.25 
5 (m, 4H). 

Example 12 

7-[(Methylsulfonyl)[[4-(2-pyridinyl)phenyl]methyl]amino]-heptanoic acid hydrochloride 

salt 

Step A: Reaction time of 45 minutes at room temperature. 1 H NMR (400 MHz, 
10 CDCI 3 ) 6 8.72 (bs, 1H), 7.64-7.95 (m, 4H), 7.48 (d, 2H), 7.21-7.32 (m, 1H), 4.40 (s, 
2H), 3.14 (t, 2H), 2.85 (s, 3H), 2.15-2.35 (m, 2H), 1.40-1.60 (m, 4H), 1.08-1.30 (m, 
4H). 

Example 13 

7-[Methanesulfonyl-(5-phenyl-pentyl)-amino]-heptanoic acid 
1 5 Step A: Reaction time of 2 h at room temperature and 1 8 h at 70°C. 1 H NMR 

(400 MHz, CDCI3) 5 7.28-7.14 (m, 5H), 3.12 (m, 4H), 2.78 (s, 3H), 2.60 (t, 2H), 2.34 
(t, 2H), 1.62 (m, 8H), 1.32 (m, 6H). 

Example 14 

7-{[2-(2,4-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-heptanoicacid 
20 Step A: Reaction time of 20 h at 65°C. 1 H NMR (400 MHz, CDCI 3 ) S 7.33 (d, 

1H), 7.16 (dd, 1H), 6.83 (d, 1H). 4.13 (t, 2H), 3.62 (t, 2H), 3.31 (t, 2H), 2.94 (s, 3H), 
2.31 (m, 2H), 1.61 (m, 4H), 1.33 (m, 4H). 

Example 15 

Trans-[3-({[3-(3,5-Dichloro-phenyl)-allyl]-methanesulfonyl-amino}-methyl)-phenyl]- 
25 acetic acid 

1 H NMR (400 MHz, CDCI 3 ) 8 7.32-7.13 (m, 7H), 6.33 (d, 1H), 6.09 (m, 1H), 
4.38 (s, 2H), 3.91 (d, 2H), 3.61 (s, 2H), 2.89 (s, 3H). 

Example 16 

7-{[3-(3,5-Dichloro-phenyl)-propyl]-methanesulfonyl-amino}-heptanoicacid 
30 Step A: Reaction time of 60°C for 72 h. 1 H NMR (400 MHz, CDCI 3 ) 8 7.25 (s, 

1H), 7.19 (s, 2H), 3.15 (m, 4H), 2.81 (s, 3H), 2.60 (t, 2H), 2.34 (t, 2H), 1.89 (m, 2H), 
1.60 (m, 4H), 1.32 (m, 4H). 
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Example 17 

[3-({[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-methyl)-phenyl]-acetic acid 

Step A: Reaction time of 24 h at room temperature. 1 H NMR (400 MHz, 
CDCI 3 ) 5 7.31-6.91 (m, 8H), 4.34 (s, 2H), 3.64 (s, 2H), 3.18 (t, 2H), 2.81 (s, 3H), 2.49 
5 (t, 2H), 1 .78 (m, 2H); MS 413 (M+18). 

Example 18 

7-[(2-lndan-2-yl-ethyl)-methanesulfonyl-amino]-heptanoic acid 
Step A: Reaction time of 4 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 
5 7.13 (m, 4H), 3.24 (t, 2H), 3.17 (t, 2H), 3.08 (m, 2H), 2.83 (s, 3H), 2.62 (m, 2H), 
10 2.48 (m, 1H), 2.35 (t, 2H), 1.81 (m, 2H), 1.62 (m, 4H), 1.37 (m, 4H). 

Example 19 

7-[Methanesulfonyl-(4-phenyl-butyl)-amino]-heptanoic acid 
Step A: Reaction time of 72 h at 60 °C. 1 H NMR (400 MHz, CDCI 3 ) 5 7.26 (m, 
2H), 7.17 (m, 3H), 3.16 (t, 2H), 3.10 (t, 2H), 2.78 (s, 3H), 2.63 (t, 2H), 2.34 (t, 2H), 
1 5 1 .70-1 .51 (m, 8H), 1 .32 (m, 4H). 

Example 20 

[3-({[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl- 
amino}-methyl)-phenyl]-acetic acid 
Step A: Reaction time of 24 h at room temperature. 1 H NMR (400 MHz, 
20 CDCI3) 5 7.27 (m, 5H), 4.48 (s, 2H), 3.97 (t, 2H), 3.64 (s, 2H), 3.57 (t, 2H), 2.92 (s, 
3H). 

Example 21 

4-(4-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-phenyl)-butyric acid 
Step A: Reaction time of 1 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 
25 5 7.32-6.97 (m, 8H), 3.67 (t, 2H), 2.85 (s, 3H), 2.68 (t, 2H), 2.63 (t, 2H), 2.40 (t, 2H), 
1.97 (m, 2H), 1.77 (m, 2H). 

Example 22 

[2-(2-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-ethyl)-phenoxy]-acetic 

acid 

30 Step A: Reaction time of 1 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 

8 7.29-6.71 (m, 8H), 4.64 (s, 2H), 3.44 (t, 2H), 3.23 (m, 2H), 2.95 (t, 2H), 2.71 (s, 3H), 
2.58 (t,2H), 1.89 (m,2H). 
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Example 23 

[3-({Methanesulfonyl-[3-(3-trifluoromethyl-phenyl)-propyl]- 
amino}-methyl)-phenyl]-acetic acid 
Step A: Reaction time of 24 h at room temperature. *H NMR (CDCI 3 400 
5 MHz) 8 7.42-7.21 (m, 4H), 4.34 (s, 2H), 3.62 (s, 2H), 3.22 (t, 2H), 2.81 (s, 3H), 2.56 (t, 
2H), 1.79 (m, 2H); MS 447 (M+18). 

Example 24 

{4-[(4-Butyl-benzyl)-methanesulfonyl-amino]-butoxy}-aceticacid 
Step A: Reaction time of 2 h at 100°C. 1 H NMR (400 MHz, CDCI 3 ) 5 7.23 (m, 
10 2H), 7.14 (m, 2H), 4.34 (s, 2H), 4.03 (s, 2H), 3.48 (t, 2H), 3.19 (t, 2H), 2.79 (s, 3H), 
2.59 (t, 2H), 1.57 (m, 6H), 1.32 (m, 2H), 0.91 (t, 3H); MS 370 (M-1). 

Example 25 

5-(3-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-aminoh 
propyl)-thiophene-2-carboxylic acid 
15 Step A: Reaction time of 5 h at 100°C. 1 H NMR (400 MHz, CDCI 3 ) 8 7.71 (m, 

1H), 7.24-7.15 (m, 3H), 7.03 (m, 1H), 6.83 (m, 1H), 3.19 (m, 4H), 2.89 (t, 2H), 2.81 
(s, 3H), 2.61 (t, 2H), 1.94 (m, 4H). 

Example 26 

7-{[5-(1-Hydroxy-hexyl)-thiophen-2-ylmethyl]-methanesulfonyl-amino}-heptanoicacid 
20 1 HNMR (400 MHz, CDCI 3 ) 8 6.87 (d, 1H), 6.81 (d, 1H), 4.86 (t, 1H), 4.53 (s, 

2H), 3.20 (t, 2H), 2.76 (s, 3H). 2.33 (t, 2H), 1.79 (m, 2H), 1.22-1.68 (m, 14H), 0.82- 
0.92 (m, 3H). 

Example 27 

5-{3-[(4-Butyl-benzyl)-methanesulfonyl-amino]-propyl}-thiophene-2-carboxylic acid 
25 Step A: Reaction time of 4 h at 100°C. 1 HNMR (400 MHz, CDCI 3 ) 8 7.65 (s, 

1H), 7.20 (m, 4H), 6.68 (s, 1H), 4.33 (s, 2H), 3.22 (m, 2H), 2.81 (m, 5H), 2.59 (m, 
2H), 1.84 (m, 2H), 1.57 (m, 2H), 1.33 (m, 2H), 0.91 (m, 3H); MS 408 (M-1). 

Example 28 

Trans-7-{[3-(3,5-Difluoro-phenyl)-allyl]-methanesulfonyl-amino}-heptanoicacid 
30 1 HNMR (400 MHz, CDCI 3 ) 8 6.87 (m, 2H), 6.70 (m, 1H), 6.50 (d, 1H), 6.14- 

6.25 (m, 1H), 3.98 (d, 2H), 3.20 (t, 2H). 2.85 (s, 3H), 2.32 (t, 2H), 1.61 (m, 4H), 1.35 
(m, 4H). 
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Example 29 

7-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-heptanoic acid 
Step A: Reaction time of 24 h at room temperature. 1 HNMR (400 MHz, 
CDCI 3 ) 8 7.04-7.30 (m, 4H), 3.15 (m, 4H), 2.80 (s, 3H), 2.62 (t, 2H), 2.35 (t, 2H), 1.90 
5 (m, 2H), 1 .50-1 .67 (m, 4H), 1 .25-1 .40 (m, 4H). 

Example 30 

Trans-5-(3-{[3-(3,5-Dichloro-phenyl)-allyl]-methanesulfonyl- 
amino}-propyl)-thiophene-2-carboxylic acid 
Step A: Reaction time of 4 h at 100°C. 1 HNMR (400 MHz, CD 3 OD) 8 7.15- 
10 7.46 (m, 4H), 6.79 (s, 1H), 6.55 (d, 1H), 6.35 (m, 1H), 3.99 (d, 2H), 3.29 (m, 2H), 2.91 
(m, 5H), 1 .99 (m, 2H); MS 447.7 (M-1). 

Example 31 

7-[(4-lsobutyl-benzyl)-methanesulfonyl-amino]-heptanoic acid 
Step A: Reaction time of 72 h at room temperature. 1 HNMR (400 MHz, 
15 CDCI3) 8 7.24 (d, 2H), 7.12 (d, 2H), 4.32 (s, 2H), 3.12 (t, 2H), 2.79 (s, 3H), 2.45 (d, 
2H), 2.30 (t, 2H), 1.85 (m, 1H), 1.45-1.62 (m, 4H), 1.16-1.32 (m, 4H), 0.90 (d, 6H). 

Example 32 

7-{[3-(2-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-heptanoic acid 

Step A: Reaction time of 24 h at room temperature. 1 HNMR (400 MHz, 
20 CDCI3) 8 7.10-7.39 (m, 4H), 3.22 (t, 2H), 3.10 (t, 2H), 2.82 (s, 3H), 2.73 (t, 2H), 2.35 
(t, 2H), 1.86-2.00 (m, 2H), 1.52-1.70 (m, 4H), 1.28-1.45 (m, 4H); MS 376 (M+1). 

Example 33 

7-[(2'-Chloro-biphenyl-4-ylmethyl)-methanesulfonyl-amino]-heptanoicacid 
Step A: Reaction time of 24 h at room temperature. 1 HNMR (400 MHz, 
25 CDCI3) 8 7.21-7.50 (m, 8H), 4.44 (s, 2H), 3.15-3.26 (m, 2H), 2.86 (s, 3H), 2.27-2.38 
(m, 2H), 1.48-1.68 (m, 5H), 1.20-1.38 (m, 4H). 

Example 34 

7-[(4-Benzyl-benzyl)-methanesulfonyl-amino]-heptanoic acid 
1 HNMR (400 MHz, CDCI 3 ) 8 7.13-7.30 (m, 9H), 4.32 (s, 2H), 3.98 (s. 2H), 
30 3.12 (t, 2H), 2.90 (s, 3H), 2.30 (t, 2H), 2.45-2.60 (m, 4H), 1.16-1.32 (m, 4H). 
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Ex a mp le 35 

Trans-[3-({[3-(3,5-Dichloro-phenyl)-ally0-methanesulfonyl-amino}-methyl)-phenoxy]- 

acetic acid 

Step A: Reaction time of 4 h at 100°C. 'HNMR (400 MHz, CDCI 3 ) 8 7.30-7.22 
5 (m, 3H), 7.14 (m, 1H), 6.98-6.82 (m, 3H), 6.34 (d, 1H), 6.09 (m, 1H), 4.66 (s, 2H), 
4.38 (s, 2H), 3.93 (d, 2H), 2.89 (s, 3H); MS 443.8 (M-1). 

Example 36 

(4-{[(4-Butyl-ben2yl)-methanesulfonyl-amino]-methyl}-phenoxy)-aceticacid 
Step A: Reaction time of 4 h at 100°C. 1 HNMR (400 MHz, CDCI 3 ) 8 7.29-7.13 
1 0 (m, 5H), 6.98-6.82 (m, 3H), 4.65 (s, 2H), 4.29 (s, 4H), 2.76 (s, 3H), 2.58 (t, 2H), 1 .57 
(m, 2H), 1.33 (m, 2H), 0.91 (t, 3H); MS 405 (M+). 

Example 37 

3-(2-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-ethoxy)-benzoic acid 
Step A: Reaction time of 4 h at 100°C. 1 HNMR (400 MHz, CD 3 OD) 8 7.60 (d, 
15 1H), 7.51 (s, 1H), 7.34 (t, 1H), 7.11 (m, 1H), 6.95 (m, 1H), 6.83 (s, 1H), 4.20 (m, 4H), 
3.73 (m, 4H), 3.01 (s, 3H); MS 447.8 (M-1). 

Example 38 

7-{[2-(3-Chloro-phenoxy)-ethyl]-methanesulfonyl-amino}-heptanoic acid 
Step A: Reaction time of 24 h at 65°C. 'HNMR (400 MHz, CDCI 3 ) 8 7.19 (m, 
20 1 H), 6.94 (m, 1 H), 6.86 (m, 1 H), 6.76 (m, 1 H), 4.09 (t, 2 H), 3.59 (t, 2H), 3.25 (t, 2H), 
2.89 (s, 3H), 2.33 (t, 2H), 1.63 (m, 4H), 1.35 (m, 4H); MS 395 (M+18). 

Example 39 

7-[(2'-Cyano-biphenyl-4-ylmethyl)-methanesulfonyl-amino]-heptanoic acid 

Step A: Reaction time of 6 h at 90°C. 1 HNMR (400 MHz, CDCI 3 ) 8 7.75 (d, 
25 1 H), 7.65 (t, 1 H), 7.40-7.60 (m, 6H), 4.20 (s, 2H), 3.20 (t, 2H), 2.85 (s, 3H), 2.25 (t, 
2H), 1.55 (m, 4H), 1.25 (m, 4H); MS 414 (M+1). 

Example 40 

5-(3-{[2-(3,5-Dimethyl-phenoxy)-ethyl]-methanesulfonyl- 
amino}-propyl)-thiophene-2-carboxylic acid 
30 Step A: Reaction time of 72 h at room temperature. *HNMR (400 MHz, 

CDCI 3 ) 8 7.69 (d, 1H), 6.84 (d, 1H), 6.62 (s, 1H), 6.46 (s, 2H), 4.08 (t, 2H), 3.62 (t, 
2H), 3.35 (t, 2H), 2.92 (m, 5H), 2.27 (s, 6H), 2.07 (m, 2H); MS 41 1 (M+). 
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Example 41 

5-(3-{[2-(3,5-Dimethoxy-phenoxy)-ethyl]-methanesulfonyl- 
amino}-propyl)-thiophene-2-carboxylic acid 
Step A: Reaction time of 24 h at room temperature. 1 HNMR (400 MHz, 
5 CDCI 3 ) 5 7.69 (d, 1 H), 6.84 (d, 1 H), 6.09 (m, 1 H), 6.01 (m, 2H), 4.08 (t, 2H), 3.74 (s, 
6H), 3.61 (t, 2H), 3.34 (t, 2H), 2.93 (t, 2H), 2.90 (s, 3H), 2.07 (m, 2H); MS 444 (M+1). 

Example 42 

5-(3-{[2-(3,5-Dichloro-phenoxy>ethyl]-methanesulfonyi- 
amino}-propyl)-thiophene-2-carboxylic acid 
1 0 Step A: Reaction time of 5 h at 1 00°C. 1 HNMR (400 MHz, CDCI 3 ) 5 7.70 (d, 

1H), 6.97 (m, 1H), 6.84 (d, 1H), 7.22 (d, 2H), 4.08 (t, 2H), 3.59 (t, 2H), 3.33 (t, 2H), 
2.92 (t, 2H), 2.89 (s, 3H), 2.06 (m, 2H); MS 452 (M+1). 

Example 43 

[3-({[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-methyl)-phenoxy]-acetic 
15 acid 

Step A: Reaction time of 5 h at 100°C. 1 HNMR (400 MHz, CDCI 3 ) 5 7.30-6.85 
(m, 8H), 4.66 (s, 2H), 4.32 (s, 2H), 3.18 (t, 2H), 2.82 (s, 3H), 2.49 (t, 2H), 1.76 (m, 
2H); MS412(M+). 

Example 44 

20 [3-({[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl- 

amino}-methyl)-phenoxy]-acetic acid 
Step A: Reaction time of 5 h at 100°C. 1 HNMR (400 MHz, CD 3 OD) 8 7.24 (t, 
1H), 6.98 (m, 3H), 6.84 (m, 1H), 6.78 (d, 2H), 4.60 (s, 2H), 4.44 (s, 2H), 3.99 (t, 2H), 
3.57 (t, 2H), 2.98 (s, 3H); MS 448 (M+). 
25 Example 45 

Trans-7-{[3-(3-Hydroxy-phenyl)-allyl]-methanesulfonyl-amino}-heptanoic acid 

Step A: Heck Coupling 
Trans-Ethvl-7-r[3-f3-Hvdroxv-Dhenvh-allvl 1-methanesulf onyl-amino)-heptanoate 
To a solution of 7-(allyl-methanesulfonyl-amino)-heptanoic acid ethyl ester 
30 (250 mg, 0.86 mmol), 1-acetyloxy-3-iodo-benzene (225 mg, 0.86 mmol), and 

triethylamine (139 ml_, 1 mmol) in DMF (3 mL) was added palladium acetate (25 mg). 
The reaction was heated to 80°C under nitrogen for 24 h. The mixture was cooled to 
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room temperature and aqueous sodium thiosulfate and CH 2 CI 2 were added. The 
aqueous solution was extracted with CH 2 CI 2 (2x) and the combined organic layers 
were washed with water (1x) and brine (1x). The organic solution was dried with 
MgS0 4 , filtered, and concentrated in vacuo. The product was purified by radial 
5 chromatography (hexanes to 25% EtOAc/hexanes) to afford the title compound of 
Step A (95 mg). 1 H NMR (CDCI 3 400 MHz) 8 6.88-7.34 (m, 4H), 6.53-6.60 (m, 1H), 
6.13-6.20 (m, 1H), 4.10 (q, 2H), 3.95 (d, 2H), 3.17-3.21 (m, 2H), 2.85 (s, 3H), 2.24- 
2.31 (m, 2H), 2.31 (s, 3H), 1.56-1.62 (m, 4H), 1.27-1.33 (m, 4H), 1.23 (t, 3H). 

Step g; Ester Hydrolysis 

10 Trans-7-ff3-f3-Hvdroxv-phenvlVallvll-methanesulfonvl-amino1-heptanoic acid. 

In an analogous manner to the procedure described in Step B of Example 1, 
the title compound of Step A was hydrolyzed to provide the title compound (53 mg). 
1 H NMR (400 MHz, CDCI 3 ) 8 7.14-7.25 (m, 1H), 6.81-6.89 (m, 2H), 6.74-6.77 (m, 
1H), 6.50 (d, 1H), 6.08-6.15 (m, 1H), 3.95 (d, 2H), 3.16-3.20 (m, 2H), 2.85 (s, 3H), 

15 2.26-2.33 (m, 2H), 1.50-1.65 (m, 4H), 1.20-1.38 (m, 4H); MS 353.9 (M-1). 

Examples 46-50 

Examples 46-50 were prepared from the appropriate starting materials in an 
analogous manner to Example 45. 

Example 46 

20 Trans-7-{[3-(2-Hydroxy-phenyl)-allyl]-methanesulfonyl-amino}- heptanoic acid 

1 H NMR (400 MHz, CDCI 3 )86.49 (d, 1H), 6.12 (m, 1H), 3.94 (d, 2H), 3.18 (t, 
2H), 2.85 (s, 3H) 2.31 (t, 2H), 1.58 (m, 4H), 1.32 (m, 4H); MS 353.9 (M-1). 

Example 47 

Trans-7-{[3-(3-Hydroxymethyl-phenyl)-allyl]-methanesulfonyl-amino}-heptanoicacid 
25 1 H NMR (400 MHz, CDCI 3 ) 8 7.19-7.41 (m, 4H), 6.58 (d, 1H), 6.13-6.25 (m, 

1H), 4.70 (s, 2H), 3.92-4.02 (m, 2H), 3.15-3.25 (m, 2H), 2.85 (s, 3H), 2.29 (t, 2H), 
1.52-1.68 (m, 4H), 1.18-1.39 (m, 4H); MS 368 (M-1). 

Example 48 

Trans-7-{[3-(3,5-Dichloro-phenyl)-allyl]-methanesulfonyl-amino}-heptanoic acid 
30 1 H NMR (400 MHz, CDCI 3 ) 8 7.25 (m, 3H), 4.80 (d, 1 H). 6. 1 5-6.28 (m, 1 H). 

3.98 (m, 2H), 3.22 (t, 2H), 2.87 (s, 3H), 2.35 (m, 2H), 1.48-1.72 (m, 4H). 1.19-1.42 
(m, 4H). 
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Example 49 

Trans-7-{[3-(3,5-Bis-trifluoromethyl-phenyl)-allyl]-methanesulfonyl-amino}-heptanoic 

acid 

1 H NMR (400 MHz, CDCI 3 ) 8 7.77 (m, 3H), 6.66 (m, 1H), 6.36 (m, 1H), 4.02 
5 (d, 2H), 3.24 (t, 2H), 2.89 (s, 3H), 2.33 (t, 2H), 1 .62 (m, 4H), 1 .35 (m, 4H). 

Example 50 

Trans-7-[Methanesulfonyl-(4-phenyl-but-3-enyl)-amino]-heptanoic acid 
1 H NMR (400 MHz, CDCI 3 ) 8 7.23 (m, 5H), 6.46 (d, 1H), 6.13 (m, 1H), 3.31 (t, 
2H), 3.19 (t, 2H), 2.83 (s, 3H), 2.52 (m, 2H), 2.34 (m, 2H), 1.62 (m, 4H), 1.35 (m, 4H); 
10 MS353(M+). 

Example 51 

7-{[3-(3,5-Bis-trifluoromethyl-phenyl)-propyl]-methanesulfonyl-amino}-heptanoic acid 

Hydrpgenation 

A solution of trans-7-fl3-(3,5-bis-trifluoromethyl-phenyl)-allyl]-methanesulfonyl- 
1 5 amino}-heptanoic acid (21 0 mg, 0.44 mmol) in MeOH (1 0 mL) was added to 1 0% 
Pd/carbon (200 mg). The mixture was placed on a Parr hydrogenator at 50 psi and 
was hydrogenated for 20 h. The reaction was filtered through Celite with the aid of 
MeOH and the solvent was removed in vacuo. Purification by radial chromatography 
(2 mm rotary plate, 20:80:0.1 v/v/v EtOAc/hexanes/AcOH) provided the title 
20 compound (190 mg). 1 H NMR (CDCI 3 400 MHz) 6 7.69 (s, 1 H), 7.63 (s, 2H), 3.20 (t, 
2H), 3.14 (t, 2H), 2.81 (m, 5H), 2.28 (m, 2H). 1.94 (m, 2H), 1.32 (m, 4H); MS 495 
(M+18). 

Fxamples 52-54 

Examples 52-54 were prepared from the appropriate starting materials in an 
25 analogous manner to Example 51 . 

Example 52 

7-[Methanesulfonyl-(3-phenyl-propyl)-amino]-heptanoic acid 
1 H NMR (400 MHz, CDCI 3 ) 8 7.10-7.30 (m, 5H), 3.18 (t, 2H). 3,13 (t, 2H), 2.80 
(s, 3H), 2.63 (t, 2H), 2.34 (t, 2H), 1.92 (m, 2H), 1.48-2.72 (m, 4H), 1.09-1.42 (m, 4H). 



WO 98/28264 



-131- 



PCT/IB97/01417 



Example 53 

7-[Methanesulfonyl-(3-m-tolyl-propyl)-amino]-heptanoic acid 
1 H NMR (400 MHz, CDCI 3 ) 8 6.94-7.21 (m, 4H), 3.18 (t, 2H), 3.13 (t, 2H), 2.80 
(s, 3H), 2.59 (t, 2H), 2.34 (t, 2H), 2.32 (s, 3H), 2.85-2.97 (m, 2H), 2.50-2.68 (m, 5H), 
5 1.23-1.40 (m,5H). 

Example 54 

7-{[3-(3,5-Difluoro-phenyl)-propyl]-methanesulfonyl-amino}-heptanoic acid 
1 HNMR (400 MHz, CDCI 3 ) 8 6.60-6.78 (m, 3H), 3.12 (m, 4H), 2.82 (s, 3H), 
2.64 (t, 2H), 2.37 (t, 2H), 1.92 (m, 2H), 1.50-1.70 (m, 4H), 1.18-1.42 (m, 4H). 
10 Example 55 

7-{[4-(1-Hydroxy-3-phenyl-propyl)-benzyl]-methanesulfonyl-amino}-heptanoicacid 

Step A: Grignard Reaction 
Ethyi-7-{[4-(1-Hydroxy-3-phenyl-propyi)-»?enzyi]-nietha.negulfQnyl-aminQ}- 
heptanoate . A solution of ethyl 7-[(4-formyl-benzyl)-methanesulfonyl-amino]- 
1 5 heptanoate (200 mg, 0.54 mmol) in CH 2 CI 2 (2.5 mL) was cooled to 0°C. 

Phenethylmagnesium chloride (0.6 mL, 1M in THF, 0.6 mmol) was added dropwise 
and the reaction mixture was stirred at room temperature for 24 h. Water and HCI 
(1 N) were added and the aqueous solution was extracted with CH 2 CI 2 . The organic 
solution was washed with water (1x) followed by brine (1x), dried over MgS0 4 , 
20 filtered, and concentrated in vacuo. The product was purified by flash 

chromatography (10% EtOAc/hex to 40% EtOAc/hex) to afford the title compound of 
Step A (40 mg). 1 H NMR (400 MHz, CDCI 3 ) 8 7.95 (d, 1H), 7.45 (d, 1H), 7.13-7.40 
(m, 7H), 4.65-4.73 (m, 1H), 4.32-4.46 (m, 2H), 4.11 (q, 2H), 3.25-3.35 (m, 1H), 3.00- 
3.22 (m, 2H), 2.83 (s, 3H), 2.60-2.81 (m, 1H), 1.96-2.34 (m, 4H), 1.15-1.70 (m, 12H); 
25 MS493(M+18). 

Step B: Ester Hvdrolvsis 
7- {[4-(1-Hydroxy-3-phenvl-propyn-benzvl]-methanesulfonyl-amino)-h eptanoic 
acid . In an analogous manner to the procedure described in Step B of Example 1, the 
title compound of Step A was hydrolyzed to afford the title compound (1 1 mg). 1 H 
30 NMR (400 MHz, CDCI 3 ) 8 7.93 (d, 1H), 7.48 (d, 1H), 7.15-7.38 (m, 7H), 4.31-4.50 (m, 
2H), 3.02-3.35 (m. 4H), 2.83 (s, 3H), 2.60-2.80 (m, 1H), 1.96-2.33 (m, 4H). 1.12-1.61 
(m, 8H). 
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Examples 56-58 

Examples 56-58 were prepared from the appropriate starting materials in an 
analogous manner to Example 55. 

Example 56 

5 7-{[4-( 1 -Hydroxy-pentyl)-benzyl]-methanesulfonyl-amino}-heptanoic acid 

1 H NMR (400 MHz, CDCI 3 ) 8 7.35-7.25 (m, 4H), 4.66 (t, 1H), 4.34 (s, 2H), 
3.15 (t, 2H), 2.82 (s, 3H), 2.25 (t, 2H), 1.85-1.61 (m, 2H), 1.55-1.12 (m, 13H), 0.90- 
0.82 (m, 3H); MS 41 7 (399+1 8). 

Example 57 

1 0 7 -{[4-(1 -Hydroxy-2-phenyl-ethyl)-benzyl]-methanesulfonyl-amino}-heptanoic acid 
1 H NMR (400 MHz, CDCI 3 ) 8 7.15-7.35 (m, 9H), 4.85-4.97 (m, 1 H), 4.35 (s, 
2H), 3.15 (t, 2H), 2.98-3.05 (m, 2H), 2.82 (s, 3H), 2.28 (t, 2H), 1.40-1.60 (m, 4H), 
1.14-1 .32 (m, 4H); MS 451 (M+1 8). 

Example 58 

1 5 7-{[2'-(1 -Hydroxy-hexyl)-biphenyl-4-ylmethyl]-methanesulfonyl 

-aminoj-heptanoic acid 
1 H NMR (CDCI 3 400 MHz) 8 7.55-7.62 (m, 1H). 7.15-7.45 (m, 7H), 4.74 (t, 
1H), 4.41 (s, 2H), 3.12-3.28 (m, 2H), 2.88 (s, 3H), 2.30 (t, 3H), 1.43-1.75 (m, 6H), 
1.05-1.32 (m, 11H), 0.80 (t, 3H); MS 507 (M+18). 
20 Example 59 

Trans-N-[3-(3,5-Dichloro-phenyl)-allyl]-N-[6-(1H-tetrazol-5-yl)-hexyl]- 

methanesulfonamide 
Step A: Alkvlation 

Trans-N-^6-Cvano-hexyn-N-[3-f3.5-dichloro-phenvn-allvll-methan esulfonamide 
25 In an analogous manner to the procedure described in Step A of Example 1 , 

trans-N-[3-(3,5-dichloro-phenyl)-allyl]-methanesulfonamide (500 mg, 2.45 mmol) was 
alkylated with 7-bromoheptanenitrile (781 mg, 2.94 mmol) at room temperature over 
24 h to provide the title compound of Step A (760 mg). 1 H NMR (CDCI 3 400 MHz) 8 
7.26 (m, 3H), 6.49 (d, 1H), 6.22 (m, 1H), 3.98 (m, 2H), 3.22 (t, 2H), 2.88 (s, 3H), 2.36 
30 (t,2H), 1.68-1.35 (m,8H). 

Step B: Tetrazol e Formation 
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Tran s-N -[3-( 3 . 5-Pichiorp-p h Qn yl)-9llyi1-N-[6-fiH-tetra7ol-5-yl)-hgxYl1- 

methanesulfonamide 
Trimethylsilylazide (0.136 mL, 1.026 mmol) and dibutyltinoxide (38 mg, 0.15 
mmol) were added to a solution of trans-N-(6-cyano-hexyl)-N-[3-(3,5-dichloro- 
5 phenyl)-allyl]-methanesulfonamide (59A) (199 mg, 0.52 mmol) in toluene (4 mL). The 
reaction was heated at reflux overnight. The reaction was diluted with CH 2 CI 2 and the 
organic solution was washed sequentially with HCI (1N, 1x), water (1x), and brine 
(1x). The organic solution was dried over MgS0 4 , filtered, and concentrated in vacuo. 
The product was purified via radial chromatography (CH 2 CI 2 to 5% MeOH/CH 2 CI 2 ) to 
10 afford the title compound (1 20 mg). 1 H NMR (CDCI 3 400 MHz) 8 7.26 (m, 3H), 6.50 
(d, 1H), 6.22 (m, 1H), 4.00 (m, 2H), 3.23 (t, 2H), 3.02 (t, 2H), 2.90 (s, 3H), 1.83 (t, 
2H), 1.62 (t, 2H), 1.38 (m, 4H); MS 132 (M+). 

Examples 60-61 

Examples 60-61 were prepared from the appropriate starting materials in an 
1 5 analogous manner to Example 59. 

Example 60 

N-(4-Butyl-ben2yl)-N-[6-(2H-tetrazol-5-yl)-hexyl]-methanesulfonamide 
1 H NMR (CDCI 3 400 MHz) 8 7.26-7.17 (m, 4H), 4.36 (s, 2H), 3.17 (t, 2H), 3.00 
(t, 2H), 2.81 (s, 3H), 2.59 (t, 2H), 1.88 (t, 2H), 1.54 (m, 6H), 1.15 (m, 4H), 0.93 (t, 3H); 
20 MS394(M+1). 

Example 61 

N-[2-(3,5-Dichloro-phenoxy)-ethyl]-N-[6-(1H-tetrazol-5-yl)-hexyl]-methanesulfonamide 

1 H NMR (CDCI3 400 MHz) 8 6.99 (m, 1H), 6.78 (m, 2H), 4.10 (t, 2H), 3.61 (t, 
2H), 3.25 (t, 2H), 3.02 (t, 2H), 2.96 (s, 3H), 1.84 (m, 2H), 1.64 (m, 2H), 1.40 (m, 4H); 
25 MS 436 (M+). 

Example 62 

7-[(2'-Hydroxymethyl-biphenyl-4-yimethyl)-methanesulfonyl-amino]-heptanoicacid 

Step A: Reduction 

Ethvl7-r(2 , -hvdroxvm ethvl-biphenvl-4-vlmethvh-methanesulfonvl-amino1-hePtanoate 
30 Sodium borohydride (37 mg, 0.95 mmol) was added to a solution of ethyl 7- 

{[2'-(1-formyl)-biphenyl-4-ylmethyl]}-heptanoate (415 mg, 0.95 mmol) in MeOH (4 mL) 
at -78°C. The reaction was stirred at -20°C for 1.5 h and water was added. The 
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reaction was diluted with CH 2 CI 2 and the organic solution was washed with water (1x) 
and brine (1x). The organic solution was dried over MgS0 4 , filtered, and concentrated 
in vacuo. The product was purified by flash chromatography (10% EtOAc/hexanes to 
50% EtOAc/hexanes ) to afford the title compound of Step A (397 mg). 1 H NMR (400 
5 MHz, CDCI 3 ) 5 7.55-7.62 (m, 1 H), 7.23-7.45 (m, 7H), 4.62 (s, 2H). 4.42 (s, 2H), 4.09 
(q, 2H), 3.20 (t, 2H), 2.89 (s, 3H), 2.26 (t, 2H), 1.19-1.70 (m, 11H); MS 465 (M+18). 

Step B: Hvdrolvsis 

7-[(2'-Hvdroxvmethvl-biphenvl-4-vlmethvn-methanesulfonvl-amin Q]-heptanoic acid. 
In an analogous manner to the procedure described in Step B of Example 1 , 
1 0 the title compound of Step A was hydrolyzed to afford the title compound (300 mg). 
1 H NMR (400 MHz, CDCI 3 ) 57.51-7.59 (m, 1H), 7.22-7.43 (m, 7H), 4.60 (s, 2H), 4.42 
(s, 2H), 3.20 (t, 2H), 2.90 (s, 3H), 2.30 (t, 2H), 1.45-1.62 (m, 4H), 1.20-1.30 (m, 4H); 
MS 437 (M+18). 

Example 63 

1 5 7-(Biphenyl-4-ylmethyl-methanesulfonyl-amino)-heptanoic acid 

Step A: Suzuki Coupling 
Ethvl7-miphenvl-4-vlmethvl-methanesulfonvl-amino)-heptanoate 
Tetrakis(triphenylphosphine)palladium(0) (102 mg, 0.09 mmol), aqueous 
Na 2 C0 3 (0.9 mL, 1 M), and phenyl boronic acid (21 6 mg, 1 .77 mmol) were added to a 
20 solution of ethyl 7-{[4-iodobenzyl]-methanesulfonyl-amino}-heptanoate (41 5 mg, 0.89 
mmol) in toluene (37 mL) and EtOH (7 mL). The reaction mixture was heated at 
reflux for 3 h. The solution was diluted with EtOAc and was washed with water (2x) 
followed by brine (1x). The organic solution was dried over MgS0 4 , filtered, and 
concentrated in vacuo. Purification by radial chromatography (10% EtOAc/hexanes to 
25 30% EtOAC/hexanes) provided the title compound of Step A (298 mg). *H NMR (400 
MHz, CDCI3) 5 7.62-7.30 (m, 4H), 4.41 (s, 2H), 4.12 (q, 2H), 3.20 (t, 2H), 2.82 (s, 3H), 
2.23 (t, 3H), 1.58 (m, 4H), 1.35 (m, 7H); MS 418.3 (M+). 

Step B; Hydrolysis 
7-miphenvl-4-vlmethvl-methanesulfonvl-amino)-heptanoic acid 
30 In an analogous manner to the procedure described in Step B of Example 1 , 

the title compound of Step A (298 mg, 0.71 mmol) was hydrolyzed to afford the title 
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compound (200 mg). 1 H NMR (400 MHz, CDCI 3 ) 8 7.62-7.30 (m, 9H), 4.42 (s, 2H) f 
3.20 (t f 2H), 2.87 (s, 3H), 2.30 (t, 2H), 1.58 (m, 4H); MS 407 (M+18). 

Example 64 

7-[(2-Formyl-biphenyl-4-ylmethyl)-methanesulfonyl-amino]-h^ acid 
5 Step A: Suzuki Coupling 

Ethyl 7-{[2'-( 1 -formyn-biphenvl-4-vlmethvn)-heptanoate 
Tetrakis(triphenyl-phosphine)palladium(0) (85 mg, 0.07 mmol), Na 2 C0 3 (0.8 
mL, 1M) and 2-formylbenzene boronic acid were added to a solution of ethyl 7-{[4- 
iodobenzyl]-methanesulfonyl-amino}-heptanoate (345 mg, 0.74 mmol) in toluene (30 
10 mL) and EtOH (6 mL). After refluxing for 3 h, the solution was diluted with EtOAc and 
was washed with water (2X), followed by brine (1X). The organic solution was dried 
over MgS0 4 , filtered, and concentrated in vacuo. The product was purified via radial 
chromatotography to afford ethyl 7-{[2'-(1-formyl)-biphenyl-4-ylmethyl]}-heptanoate 
(320 mg). 1 H NMR (400 MHz, CDCI 3 ) 5 9.95 (s, 1H), 8.05 (d, 1H), 7.35-7.70 (m, 7H), 
15 4.46 (s, 2H), 4.10 (q, 2H), 3.19-3.28 (m, 2H), 2.90 (s, 3H), 2.28 (t, 2H), 1.50-1.62 (m, 
5H), 1.20-1.35 (m, 6H); MS 463 (M+18). 

Step B; Hydrolysis 

7-rf2 > -Formvl-biphenvl-4-vlmethvh-methanesulfonvl-amino]-heDtanoic acid 
In an analogous manner to the procedure described in Step B of Example 1 , 
20 ethyl 7-{[2-(1-formyl)-biphenyl-4-ylmethyl]}-heptanoate (75 mg, 0.1 72 mmol) was 

hydrolyzed to afford the title compound (55 mg). 1 H NMR (400 MHz, CDCI 3 ) 8 9.93 (s, 
1H), 8.04 (d, 1H), 7.63 (m, 1H), 7.52-7.37 (m, 6H), 4.43 (s, 2H), 3.22 (t, 2H), 2.91 (s, 
3H), 2.32 (t, 2H), 1.56 (m, 4H), 1.30 (m, 4H). 

Example 65 

25 7-{[4-(3-Hydroxymethyl-thiophen-2-yl)-benzyl]-methanesulfonyl-amino}-heptanoic 

acid 

Step A: Suzuki Coupling 

Ethyl 7-{[4-(3-fQiTTiyi-thi^ 

Tetrakis(triphenylphosphine)palladium(0) (91 mg, 0.08 mmol), Na 2 C0 3 (0.87 
30 mL, 1 M) and 5-formyl-2-thiopheneboronic acid (247 mg, 1 .58 mmol) were added to a 
solution of ethyl 7-{[4-iodobenzyl]-methanesulfonyl-amino}-heptanoate (371 mg, 0.79 
mmol) in toluene (33 mL) and EtOH (6.5 mL). The reaction mixture was heated at 
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reflux for 3 h. The solution was diluted with EtOAc and the organic solution was 
washed with water (2x followed by brine (1x). The organic solution was dried over 
MgS0 4 , filtered, and concentrated in vacuo. The product was purified via radial 
chromatography (25% EtOAc/hexanes to 50% EtOAc/hexanes) to afford the title 
5 compound of Step A (75 mg). 1 H NMR (400 MHz, CDCI 3 ) 5 9.89 (s, 1 H), 7.44-7.60 
(m, 5H), 7.21-7.31 (m, 1H), 4.45 (s, 2H) } 4.10 (q, 2H), 3.20 (t, 2H), 2.90 (s, 3H), 2.25 
(t, 3H), 1.58 (m, 4H), 1.35 (m, 7H); MS 452 (M+). 

Step B: Reduction 
Ethvl 7-(f4-(3-Hvdroxvmethvl-thiophen-2-vn-benzvl]- 
10 methanesulfonyl-amino}-heptanoate 

Sodium borohydride (6.0 mg, 0.16 mmol) was added to a solution of the title 
compound of Step A (70 mg, 0.16 mmol) in MeOH (1 mL) at -78°C. The reaction was 
stirred at -20°C for 2 h and water was added. The mixture was diluted with CH 2 CI 2 
and the organic solution was washed with water (1x) and brine (1x). The organic 
15 solution was dried over MgS0 4 , filtered, and concentrated in vacuo to afford 65B (62 
mg) which was used without further purification. 1 H NMR (400 MHz, CDCI 3 ) 8 7.15- 
7.52 (m, 6H), 4.68 (s, 2H), 4.40 (s, 2H), 4.09 (q, 2H), 3.19 (t, 2H), 2.86 (s, 3H), 2.24 
(t, 2H), 1.82 (bs, 1H), 1.18-1.60 (m. 11H). 

Step C: Hydrolysis 

20 7-{[4-{3-Hydrpxymethyl-th^ 

acid 

In an analogous manner to the procedure described in Step B of Example 1 , 
the title compound of Step B (60 mg, 0.13 mmol) was hydrolyzed to afford the title 
compound (29 mg). 1 H NMR (400 MHz, CDCI 3 ) 5 7.15-7.52 (m, 7H), 4.68 (s, 2H), 
25 4.40 (s, 2H), 3.19 (t, 2H), 2.88 (s, 3H), 2.30 (t, 2H), 1.52 (m, 4H), 1.33 (m, 4H); MS 
443 (M+18). 

Example 66 

7-[(4-Hexanoyl-benzyl)-methanesulfonyl-amino]-heptanoic acid 
A solution of 7-{[4-(1-hydroxy-hexyl)-benzyl]-methanesulfonyl-amino}- 
30 heptanoic acid (88 mg, 0.21 mmol) and Dess-Martin reagent (145 mg, 0.34 mmol) in 
CH 2 CI 2 (2 mL) was stirred at room temperature for 72 h. Sodium thiosulfate solution 
was added and the reaction mixture was stirred until all solids were dissolved. The 
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aqueous layer was extracted with CH 2 CI 2 (2x), and the organic solution was dried 
over MgS0 4 , filtered, and concentrated in vacuo. Purification by radial 
chromatography (CH 2 CI 2 to 5% MeOH/CH 2 CI 2 ) provided the title compound (93.6 
mg). 1 H NMR (400 MHz, CDCI 3 ) 8 7.92 (d, 2H), 7.43 (d, 2H), 4.40 (s, 2H), 3.15 (t, 
5 2H), 2.95 (t, 2H), 2.85 (s, 3H), 2.28 (t, 2H), 1.71 (m, 2H), 1.50 (m, 4H), 1.15-1.40 (m, 
8H), 0.85-0.95 (m, 3H). 

Example 67 

(4-{2-[(4-Butyl-benzyl)-methanesulfonyl-amino]-ethyl}-phenyl)-acetic acid 

Step A: Alkvlation 

10 f4-f2-r(4-Butvl-benzv»-methanesulfonyl -amino]-ethvl}-phenyh-acetic acid methvl ester 
A mixture of [4-[2-methanesulfonylamino-ethyl]-phenyl]-acetic acid methyl 
ester (38 mg, 0.14 mmol), 1-bromomethyl-4-butylbenzene (35 mg, 0.15 mmol), 
K 2 C0 3 (25 mg, 0.182 mmol) and acetonitrile was heated at reflux for 1 h. Aqueous 
HCI (2 ml_, 1N) and EtOAc (30 mL) were added to the reaction. The organic solution 

15 was dried with MgS0 4 , filtered, and concentrated in vacuo. The product was purified 
by flash chromatography (30% EtOAc/hexanes) to afford the title compound of Step 
A. 1 H NMR (400 MHz, CDCI 3 ) 5 7.28-7.05 (m, 8H), 4.37 (s, 2H), 3.65 (s, 3H), 3.58 (s, 
2H), 3.26 (t, 2H), 2.77 (t, 2H), 2.69 (s, 3H), 2.60 (t, 2H), 1.59 (m, 2H), 1.37 (m, 2H), 
0.94 (t, 3H). 

20 St ep B: Hy drol ys i s 

(4-(2-f(4-Butvl-benzvlVmethanesulfonvl- amino]-ethvl>- Dhenvn-acetic acid 
In an analogous manner to Step B of Example 1 , the title compound of Step A 
was hydrolyzed to provide the title compound. 1 H NMR (400 MHz, CDCI 3 ) 7.15 (m, 
8H), 4.35 (s, 2H), 3.66 (s, 2H), 3.35 (t, 2H), 2.75 (t, 2H), 2.65 (s, 3H), 2.59 (m, 2H), 
25 1 .58 (m, 2H), 1 .34 (m, 2H), 0.91 (t, 3H). 

Example 68 

7-[[4-(1 -Hydroxy-hexyl)-benzyl]-(propane-1 -sulfonyl)-amino]-heptanoic acid 
Step A: Reductive Amination 
7-Methvl-fr4-(1-hvdroxv-hexvh-benzyl]-amino}-heptanoate 
30 A solution of 7-aminoheptanoic methyl ester hydrochloride ( 1 .57 g, 8.02 

mmol), 4-(1-hydroxy-hexyl)-benzaldehyde (1.98 g, 9.63 mmol), sodium acetate (1.32 
g, 16.05 mmol) and NaBH 3 CN (605 mg, 9.63 mmol) in MeOH (50 mL) was stirred at 
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room temperature for 24 h. The reaction mixture was concentrated in vacuo and was 
diluted with EtOAc. The solution was washed sequentially with NaHC0 3 (1x), water 
(1x), and brine (1x). The organic solution was dried over MgS0 4t filtered, and 
concentrated in vacuo. The product was purified by flash chromatography (1% 
5 MeOH/CHCI 3 to 5% MeOH/CHCI 3 ) to afford 7-methyl-{[4-(1-hydroxy-hexyl)-benzyl]- 
amino}-heptanoate (1.28 g). 

Step B; Amide Formation 
7-[f4-(1 -Hydrpxy-hQxy|)-bengyl]-(propgne-1 -3ulfQnyl)-amino]-heptanQjp ggid methyl 

ester 

10 A solution of 7-methyl-{[4-(1 -hydroxy-hexyl)-benzyl]-amino}-heptanoate (82.2 

mg, 0.235 mmol), 1-propanesulfonyl chloride (29.1 jaL, 0.259 mmol) and 4- 
methylmorpholine (28.5 m.L, 0.259 mmol) in CH 2 CI 2 (10 mL) was stirred at room 
temperature for 24 h. Additional 1-propanesulfonyl chloride (14.5 jaL) and 4- 
methylmorpholine (14.3 |iL) were added, and the reaction was stirred for 5 days. The 

1 5 organic solution was washed consecutively with 5.5% HCI, water, aqueous NaHC0 3 , 
and brine. The organic solution was dried (MgS0 4 ), filtered, and concentrated to yield 
7-[[4-(1-hydroxy-hexyl)-benzyl]-(propane-1-sulfonyl)-amino]-heptanoic acid methyl 
ester which was used in the next step without further purification. 

step C; Hydrolysis 

20 7-[[4-(1-Hyd rQxy-hexyl)-benzyl ]-(pr Qp9n^1-sglfony l)-9minp]-hgptanoic gqid 

In an analogous manner to the procedure described in Step B of Example 1, 
7-[[4-(1 -hydroxy-hexyl)-benzyl]-(propane-1 -sulfonyl)-amino]-heptanoic acid methyl 
ester was hydrolyzed at room temperature over 24 h to afford the title compound (43 
mg) as an oil. 1 H NMR (400 MHz, CDCI 3 ) 5 7.35-7.22 (d, 2H), 7.1 1-7.00 (d, 2H), 4.61 
25 (q, 1H), 4.50 (s, 2H), 3.31 (t f 2H), 2.40-2.20 (m, 4H), 2.81-1.43 (m, 10H), 1.41-1.22 
(m, 8H), 1.31-0.81 (m, 6H); MS 440 (M-1). 

Example 69 

Example 69 was prepared from the appropriate starting materials in an 
analogous manner to Example 68. 
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Example 69 

7-[Methanesulfonyl-(4-phenyI-thiophen-2-ylmethyl)-amino]-heptanoic acid 
1 H NMR (400 MHz, CDCI 3 ) 6 7.55 (d, 1H), 7.40-7.20 (m, 6H), 4.65 (s, 2H). 
3.20 (t, 2H), 3.02 (s, 3H), 2.25 (t, 2H), 1.60 (m, 4H), 1.25 (m, 4H); MS 394 (M-1). 
5 Example 70 

7-{[4-(1 -Hydroxy-hexyl)-benzyl]-propionyl-amino}-heptanoic acid 
step A: Amide Fprmation 
7-Methy|-{r4-(14iydrpy y-hexy ^^^ 
A solution of 7-methyI-{[4-(1-hydroxy-hexyl)-benzyl]-amino}-heptanoate (314 
10 mg, 0.90 mmol), propionic acid, (73.02 mg, 0.99 mmol), and DCC (203.6 mg, 0.99 
mmol) in CH 2 CI 2 (20 mL) was stirred at room temperature for 24 h. The solids were 
removed via filtration and the filtrate was concentrated in vacuo. EtOAc was added to 
the residue and the insolubles were removed by filtration. The organic solution was 
washed consecutively with aqueous HCI (5.5%, 1x), water (1x), aqueous NaHC0 3 
15 (1x), and brine (1x). The organic solution was dried (MgS0 4 ), filtered, and 

concentrated to afford 7-methyl-{[4-(1-hydroxy-hexyl)-benzyl]-propionyl-amino}- 
heptanoate (403 mg) as an oil which was used without further purification. 

Step B: Hydrply?ig 
7-{[4-(i-Hydroyy-hexy|)-benzyi]-prQpionyi"gm»po}-heptgnQic gcid 
20 In an analogous manner to the procedure described in Step B of Example 1 , 

7-methyl-{[4-(1-hydroxy-hexyl)-benzyl]-propionyl-amino}-heptanoate (365 mg, 0.90 
mmol) was hydrolyzed at room temperature over 24 h to afford the title compound 
(254 mg) as an oil. 1 H NMR (300 MHz, CDCI 3 ) 8 7.33-7.11 (m, 4H), 4.43-4.66 (m, 
3H), 3.33 (t, 1H), 3.17 (t, 1H), 2.25-2.47 (m, 4H), 1.02-1.87 (m, 19H), 0.86 (m, 3H); 
25 MS 391.4 (M+). 

Example? 71 -72 

Examples 71-72 were prepared from the appropriate starting materials in an 
analogous manner to Example 70. 
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Exampig 71 

7-{Butyryl-[4-( 1 -hydroxy-hexyl)-benzy l]-amino}-heptanoic acid 
1 H NMR (300 MHz, CDCI 3 ) 5 7.32-7.21 (d, 2H), 7.15-7.02 (d, 2H), 4.60 (q, 
1H), 4.40 (s, 2H), 3.22 (t, 2H), 2.70 (t, 2H), 2.41-2.20 (t, 2H), 1.85-1.55 (m, 10H), 
5 1.45-1.22 (m, 8H), 1.01-0.85 (m, 6H); MS 404 (M-1). 

Example 72 

7-[(4-Butyl-benzyl)-propionyl-amino]-heptanoicacid 

1 H NMR (300 MHz, CDCI 3 ) 5 7.32-7.21 (d, 2H), 7.10-7.00 (d, 2H), 4.50 (s, 
2H), 3.30 (t, 2H), 2.50 (m, 2H), 2.32 (m, 4H), 1.50 (m, 4H), 1.22 (m, 8H), 1.20 (t, 3H), 
10 0.95 (t, 3H); MS 348 (M+). 

Example 73 

7-[Methanesulfonyl-(4-phenethyl-benzyl)-amino]-heptanoic acid 
Step A: Alkvlation 

TranR-7-fMethanestjlfonvl-(4-stvrvl-benzy n-aminoyheDtanoic acid ethvl ester 
15 in an analogous manner to the procedure described in Step A of Example 1 , 

ethyl-7-amino-heptanoate (502 mg, 2 mmol) was alkylated with trans-4- 
chloromethylstilbene (502.7 mg, 2.2 mmol) at room temperature over 24 h to provide 
trans-7-[methanesulfonyl-(4-styryl-benzyl)-amino]-heptanoic acid ethyl ester (0.90 g). 
1 H NMR (400 MHz, CDCI 3 ) 5 7.50 (m, 4H), 7.40-7.20 (m, 5H), 7.10 (m, 2H), 4.36 (s, 
20 2H), 4.09 (q, 2H), 3.15 (t, 2H), 2.81 (s, 3H), 2.22 (t, 2H), 1 .54 (m, 4H), 1 .15-1.32 (m, 
7H). 

Stop B: Hvdroaenation 
7-[Methanesulfonvl-^4-phenethvl-ben2vn-aminQl-h eptanoic acid ethvl ester 
A solution of trans-7-[methanesulfonyl-(4-styryl-benzyl)-amino]-heptanoic acid 
25 ethyl ester (0.60 g) in MeOH (5 mL) and EtOAc (50 mL) was added to 10% 

Pd/carbon (0.2 g). The reaction mixture was placed on a Parr hydrogenator and was 
hydrogenated for 20 h at 50 psi. The reaction mixture was filtered through celite and 
concentrated in vacuo to afford 7-[methanesulfonyl-(4-phenethyl-benzyl)-amino]- 
heptanoic acid ethyl ester (0.60 g). 1 H NMR (400 MHz, CDCI 3 ) 5 7.30-7.10 (m, 9H), 
30 4.32 (s, 2H), 4.10 (q, 2H), 3.12 (t, 2H), 2.90 (s, 4H). 2.79 (s, 3H), 2.25 (t, 2H), 1.60- 
1.45 (m, 4H), 1.30-1.19 (m,7H). 
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Step C: Ester Hydrolysis 
7-[Methanesulfonvl-f4-phenethvl-benzvlVamino1-heptanoic acid 
In an analogous manner to the procedure described in Step B of Example 1 , 
7-[methanesulfonyl-(4-phenethyl-benzyl)-amino]-heptanoic acid ethyl ester (600 mg) 
5 was hydrolyzed to afford the title compound. 1 H NMR (400 MHz, CDCI 3 ) 5 7.30-7.1 0 
(m, 9H), 4.32 (s, 2H), 3.13 (t, 2H), 2.91 (s, 4H), 2.79 (s, 3H), 2.30 (t, 2H), 1.61-1.47 
(m, 4H), 1.32-1.18 (m,4H). 

Example 74 

Trans-4-{2-[Methanesulfonyl-(3-phenyl-allyl)-amino]-ethoxy}-benzoic acid 
10 Step A: Alklation 

Trans-4-{2-[Methanesulfonvl-(3-phenvl-allvn-amino1-ethoxv)-benzoic acid methvl 

ester 

To a solution of 4-(2-methanesulfonylamino-ethoxy)-benzoic acid methyl ester 
(62 mg, 0.23 mmol) in DMF (10 mL) at 0°C was added sodium 

1 5 bis(trimethylsilyl)amide (1 .0 M in THF, 0.24 mL, 0.24 mmol) dropwise. After 20 
minutes, cinnamyl bromide (51 mg, 0.26 mmol) was added and the reaction was 
stirred at room temperature for 2 h. Aqueous 1N HCI was added and the product was 
extracted into EtOAc. The organic solution was washed with 1N HCI (3x) followed by 
brine. The organic solution was dried (Na 2 S0 4 ), filtered, and concentrated. Radial 

20 chromatography (20% EtOAc in hexanes) provided trans^-{2-[methanesulfonyl-(3- 
phenyl-allyl)-amino]-ethoxy}-benzoic acid methyl ester (70 mg). 1 NMR (400 MHz, 
CDCI 3 ) 8 7.97 (d, 2H), 7.35-7.23 (m, 5H), 6.88 (d, 2H), 6.58 (d, 1H), 6.18 (m, 1H), 
4.20 (t, 2H), 4.12 (d, 2H), 3.88 (s, 3H), 3.68 (t, 2H), 2.95 (s, 3H). 

Step B: Hydrolysis 

25 Trans-4-{2-[Methanesulfonvl-(3-phenyl-allylVamino]-ethoxv}-benzoic acid 

In an analogous manner to the procedure described in Step B of Example 1, 
trans-4-{2-[methanesulfonyl-(3-phenyl-allyl)-amino]-ethoxy}-benzoic acid methyl ester 
(60 mg) was hydrolyzed to provide the title compound (35 mg). 1 H NMR (300 MHz, 
CDCI3) 5 8.04 (d, 2H), 7.30 (m, 5H), 6.92 (d, 2H), 6.60 (d, 1H), 6.19 (m, 1 H), 4.24 (t, 

30 2H), 4.15 (d, 2H), 3.71 (t, 2H), 2.98 (s, 3H); MS 375 (M+). 
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PREPARATION A1 
N-tt-Butyl-benzvllmethanesutfonamide 
Step A: Nitrile Reduction 
4-Butylbenzvlamine . A solution of 4-butylbenzonitrile (3.63 g, 22.8 mmol) in 
5 THF (1 0 mL) was placed in a three-neck round bottom flask equipped with a vigreux 
column and short-path distillation head. The solution was heated to reflux and BH 3 - 
methyl sulfide complex (2.0 M in THF, 15 mL, 30 mmol) was added dropwise over 15 
minutes. Methyl sulfide was distilled off from the reaction mixture over 1 h and the 
solution was cooled to room temperature. Aqueous HCI (6N, 25 mL) was added 
1 0 slowly via an addition funnel and the mixture was heated at reflux for 30 minutes. The 
reaction was cooled to 0°C and NaOH (7.0 g) was added portionwise. The aqueous 
solution was extracted with EtOAc (3x) and the organic solution was dried (MgS0 4 ), 
filtered, and concentrated. The product (4.01 g) was used in the next step without 
further purification. 1 H NMR (400 MHz, CDCI 3 ) 5 7.34 (m, 2H), 7.24 (m, 2H), 4.04 (s, 
15 2H), 2.62 (t, 2H), 1 .58 (m, 2H), 1 .34 (m, 2H), 0.92 (t, 3H). 

Step B: Sulfonamide Formation 
To a solution of 4-butylbenzylamine (4.01 g, 24.6 mmol) in CH 2 CI 2 (75 mL) 
was added pyridine (4.0 mL, 49 mmol) followed by dropwise addition of 
methanesulfonyl chloride (2.5 mL, 32.3 mmol). The reaction was stirred at room 
20 temperature for 24 h and water was added. The product was extracted into CH 2 CI 2 
(2x) and the organic solution was dried (MgS0 4 ), filtered, and concentrated. Flash 
chromatography (2:1 to 1:1 hexanes:EtOAc) provided the title compound as a white 
solid (3.41 14 g). 1 H NMR (400 MHz, CDCI 3 ) 5 7.23 (d, 2H), 7.15 (d, 2H), 4.84 (m, 
1H), 4.25 (d, 2H), 2.82 (s, 3H), 2.58 (t, 2H), 1.56 (m, 2H), 1.33 (m. 2H), 0.91 (t, 3H). 
25 In an analogous manner, the following compounds were prepared from the 

appropriate starting materials using the above general procedure of Preparation A1 . 

PREPARATION A2 
N.[?-f3.5.Dichloro-p hennxvVethvl]-mftthanfiRulfonamide 
PREPARATION A3 
30 N-[2-f3-Chloro -phenoxvVethvn-methanesulfonamide 
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PREPARATION A4 
4-lodobenzvl-methanesulfnnamirift 
The title compound was prepared from 4-iodobenzylamine in an analogous 
manner to step B of Preparation A1 . 1 H NMR (400 MHz, CDCI 3 ) 8 7.69 (d, 2H), 7.10 
5 (d, 2H), 4.82 (bs, 1 H), 4.28 (d, 2H), 2.87 (s, 3H). 

PREPARATION A5 
N-f3-(2-Chloro-phenvn-Dropvn-methanesulfonamide 
PREPARATION B1 
Ethyl 7-ir4-iodobenzvl]-metha nesulfonyl-amino)-heptanoate . 
10 In an analogous manner to the procedure described in Step A of Example 1 , 

4-iodobenzyl-methanesulfonamide (2.67 g, 8.59 mmol) was alkylated with ethyl-7- 
bromoheptanoate (2.00 g, 8.44 mmol) at 50°C for 2 h and at room temperature for 24 
h to provide the title compound (3.61 g). 1 H NMR (400 MHz, CDCI 3 ) 8 7.68 (d, 2H), 
7.12 (d, 2H), 7.31 (s, 2H), 4.12 (q, 2H), 3.13 (t, 2H), 2.83 (s, 3H), 2.27 (t, 2H), 1.42- 
15 1.65 (m, 5H), 1.15-1.35 (m, 6H); MS468(M+). 

In an analogous manner, the following compounds were prepared from the 
appropriate starting materials using the above general procedure of Preparation B1 
with variations in reaction temperature and time as indicated. 

PREPARATION B2 

20 7-(Allvl-methanesulfonvl-aminolheptanoi c acid ethvl ester 

As described in Preparation B1: 24 h at room temperature. 1 H NMR (400 
MHz, CDCI 3 ) 8 5.71-5.81 (m, 1H), 5.16-5.24 (m, 2H), 4.01-4.10 (m, 2H), 3.70-3.80 
(m, 2H), 3.07-3.15 (m, 2H), 2.77 (s, 3H), 2.21 (t, 2H), 1.47-1.58 (m, 4H), 1.22-1.34 
(m, 4H), 1.18 (t, 3H). 
25 PREPARATION B3 

7-(But-3-envl-methanesulfonyl -aminolheptanoic acid ethvl ester 
As described in Preparation B1: 90°C for 24 h. 

PREPARATION B4 

N-(6-Cvano-hexyi)-methanesu|fpnamide 
30 As described in Preparation B1 : 90°C for 24 h. 1 H NMR (400 MHz. CDCI 3 ) 8 

4.24 (m, 1H), 3.1 1 (q, 2H), 2.83 (s, 3H), 2.35 (t, 2H), 1.70-1.37 (m, 8H); MS 222 
(M+18). 



WO 98/28264 



-144- 



PCT/IB97/01417 



PREPARATION C1 
5-f3-MethanesulfonvlaminQ- prQpyh-thiophene-2-carboxvlic acid methv) ester 

Step A 

5-f3-Methanesulfonvlamino-prop-1-vnvlVthiophene-2-carboxvlicacid methyl 
5 ester . To a solution of 5-bromo-thiophene-2-carboxylic acid methyl ester (1 .66 g, 8.0 
mmol), N-prop-2-ynyl-methanesulfonamide (1.09 g, 8.2 mmol), Et 3 N (1.7 mL, 12.1 
mmol), and CH 3 CN (30 mL) was added Pd(PPh 3 ) 4 (462 mg, 0.4 mmol) followed by 
Cul (76 mg, 0.4 mmol). The reaction was heated at reflux for 24 h and was cooled to 
room temperature. The volatiles were removed in vacuo and the residue was purified 
10 via flash chromatography (20% EtOAc in hexanes to 33% EtOAc in hexanes) to yield 
5-(3-methanesulfonylamino-prop-1-ynyl)-thiophene-2-carboxylic acid methyl ester as 
a pale yellow solid (1.1 g). 1 H NMR (300 MHz, CDCI 3 ) 8 7.64 (d, 1H), 7.14 (d, 1H), 
4.60 (m, 1H), 4.22 (d, 2H), 3.88 (s, 3H), 3.10 (s t 3H); MS 274 (M+1). 

Step B: Hvdrogenation 

1 5 A solution of 5-(3-methanesulfonylamino-prop-1 -ynyl)-thiophene-2-carboxylic 

acid methyl ester (3.0 g, 10.9 mmol) in EtOAc (100 mL) and MeOH (50 mL) was 
hydrogenated with 10% Pd/C (680 mg) at 50 psi for 7 h. The solution was filtered 
through a pad of Celite with the aid of MeOH and was concentrated in vacuo to 
provide the title compound as an off-white solid (2.95 g). 1 H NMR (300 MHz, CDCI 3 ) 8 

20 7.62 (d, 1H), 7.23 (d, 1H), 4.29 (m, 1H), 3.85 (s, 3H), 3.18 (q, 2H), 2.93 (m, 5H), 1.96 
(m, 2H). 

In an analogous manner, the following compounds were prepared from the 
appropriate starting materials using the above general procedure of Preparation C1 . 

PREPARATION C2 
25 N-[3-(3-Chloro-phenylVpropyl]-methanesulfonamide 

PREPARATION C3 
N-[3-(3-Trifluoromethvl-phenvh-propvl]-methanesulfonamide 
PREPARATION D1 
1 -Bromomethvl-4-butvl-benzene 
30 HBr was bubbled into a solution of (4-butyl-phenyl)-methanol (10.0 g, 60.9 

mmol) in CH 2 CI 2 (100 mL) for 15 minutes. The reaction was stirred for an additional 
45 minutes and was poured onto ice water. The aqueous solution was extracted with 
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CH 2 CI 2 (2x) and was dried (MgS0 4 ), filtered, and concentrated to provide the title 
compound which was used without further purification. 1 H NMR (400 MHz, CDCI 3 ) 5 
7.29 (d, 2H), 7.14 (d, 2H), 4.49 (s, 2H), 2.60 (t, 2H), 1.58 (m, 2H), 1.36 (m, 2H), 0.92 
(t, 3H). 

5 In an analogous manner, the following compound was prepared from the 

appropriate starting materials using the general procedure of Preparation D1. 

PREPARATION P2 
1 -BromQmethyl-4-igp prppyl-benzen^ 
1 H NMR (400 MHz, CDCI 3 ) 5 7.31 (d, 2H), 7.19 (d, 2H), 4.49 (s, 2H), 2.90 (m, 
10 1H), 1.24 (d,6H). 

PREPARATION E1 
4 , -Bromomethyl-2-chloro-biphenvl 
Step A; SuzuK i Coupling 
4 , - M?thyl-2-ghl orQ-l?iphgnyL Tetrakis(triphenylphosphine)palladium(0) (637 
15 mg, 0.551 mmol), Na 2 C0 3 (5 mL, 1 M) and 4-methylbenzene boronic acid (1 .5 g, 1 1 .0 
mmol) were added to a solution of 2-chloroiodobenzene (1 .315 g, 5.514 mmol) in 
toluene (98 mL) and EtOH (20 mL). The reaction mixture was heated at reflux for 3 h. 
The cooled solution was diluted with EtOAc, and the organic solution was washed 
with water (2x) followed by brine (1x). The organic solution was dried over MgS0 4 , 
20 filtered, and concentrated in vacuo. The product was purified by flash 

chromatography (hexanes to 10% EtOAC/hexanes) to afford 4'-methyl-2-chloro- 
biphenyl (1 .08 g). 1 H NMR (CDCI 3 400 MHz) 5 7.49-7.21 (m, 8H), 2.39 (s, 3H). 

gtep B: Penzylic Promingtion 
A mixture of 4 , -methyl-2-chloro-biphenyl (1.08 g, 5.33 mmol), NBS (1.14 g, 
25 6.40 mmol) and AIBN (175 mg, 1 .06 mmol) in CCI 4 (37 mL) was heated at reflux for 3 
h. The reaction mixture was diluted with CH 2 CI 2 and the organic solution was washed 
sequentially with aqueous saturated NaHC0 3 (2x), water (1x), and brine (1x). The 
organic solution was dried over MgS0 4 , filtered, and concentrated in vacuo. The 
product was purified by flash chromatography (hexanes to 5% EtOAc/hexanes) to 
30 afford the title compound (920 mg). 1 H NMR (CDCI 3 400 MHz) 6 7.63-7.25 (m, 8H), 
4.56 (s, 2H). 
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In an analogous manner, the following compounds were prepared from the 
appropriate starting materials using the above general procedure of Preparation E1. 

PREPARATION 52 
4 , -BromQmethyl-2-trif|uQromQthyl-biphenyl 
5 P REPARATION E3 

4 t -Bromomethvl-2.6-dichloro-biphenvl 
PREPARATION F1 
(3-Brorr)0mQthy|-ph^ny|)-9Qetic acid methyl ester 
A solution of m-tolyl-acetic acid methyl ester (1 1 .41 g, 69.49 mmol), N- 
10 bromosuccinimide (12.59 g, 70.73 mmol), AIBN (100 mg) in CCI 4 (200 mL) was 

heated at reflux for 16 h. The reaction was cooled to room temperature and aqueuos 
NaHC0 3 (satd) was added. The aqueous solution was extracted with CH 2 CI 2 (2x) and 
the organic solution was dried (MgS0 4 ), filtered, and concentrated. Purification by 
flash chromatography (hexanes to 9:1 hexanes:EtOAc) provided the title compound 
15 as a clear and colorless liquid (1 1.99 g). 1 H NMR (CDCI 3 400 MHz) 5 7.27 (m, 4H), 
4.47 (s, 2H), 3.69 (s, 3H), 3.62 (s, 2H). 

In an analogous manner, the following compound was prepared from the 
appropriate starting materials using the above general procedure of Preparation F1). 

PREPARATION F2 

20 g-(4-Bromomethyi-phenyl)-pyridipe 

PREPARATION Q1 
4~[(1 7\cetylQ*y)-hexyi]-benzyl bromide 
Step A: Grionard Reactio n And Protection 
4-[(1 -Acetyloxy Vhexvl]-toluene . Pentylmagnesium bromide (2.0 M in Et 2 0, 25 
25 mL, 50 mmol) was added slowly to p-toiylbenzaldehyde (5.0 mL, 42.4 mmol) in THF 
(50 mL) at 0°C. The reaction was warmed to room temperature and was stirred for 3 
h. Aqueous 1 N HCI was added and the aqueous solution was extracted with EtOAc. 
The organic solution was washed with brine, dried over MgS0 4 , filtered, and 
concentrated. The residue was dissolved in pyridine (35 mL) and AC2O (10 mL) was 
30 added. The reaction was stirred for 24 h and was diluted with water. The product was 
extracted into EtOAc (3x) and the organic solution was washed with 1N HCI followed 
by brine, dried over MgS0 4 , filtered, and concentrated. The product was purified by 
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flash chromatography (10% EtOAc/hexanes) to afford 4-[(1-acetyloxy)-hexyl]-toluene 
(2.082 g). 1 H NMR (400 MHz, CDCI 3 ) 5 7.12-7.28 (m, 4H) f 5.69 (t, 1H), 2.33 (s, 3H), 
2.04 (s,3H), 1.88 (m, 1H), 1.74 (m, 1H), 1.27 (m, 6H) f 0.86 (m, 3H); MS 252 (M+18). 

Step B: Benzvlic Bromination 
5 A mixture of 4-[(1-acetyloxy)-hexyl]-toluene (2.082 g, 8.89 mmol), NBS (1.58 

g, 8.89 mmol), and catalytic AIBN in CCI 4 (30 mL) was heated at reflux for 2 h. The 
reaction was cooled and was washed with aqueous NaHC0 3 (satd), dried over 
MgS0 4l filtered, and concentrated. The product was purified by flash chromatography 
(5% EtOAc/hexanes) to afford the title compound (2.67 g). 1 H NMR (400 MHz, 
1 0 CDCI 3 ) 8 7.34-7.40 (m, 4H), 5.70 (t, 1 H), 4.47 (s, 2H), 2.06 (s, 3H), 1 .86 (m, 1 H), 1 .73 
(m, 1 H), 1 .27 (m, 6H), 0.85 (m, 3H). 

In an analogous manner, the following compound was prepared from the 
appropriate starting materials using the above general procedure of Preparation G1. 

PREPARATION Q2 
15 Acetic epic) 1-(5-brQmQmgthyl-thiQphen-2-yl)-h^xy| ester 

PREPARATION H1 
Trgns-i-(3-BrpmQ-prQpenyl)-3,5-diphiQro-ben^nQ 
Step A; Grigpgrd Reason 
1-(3,5-DiphlQrQ'Pheny|)-prop- 2-Qn-1-p[ . A solution of 3,5- 
20 dichlorobenzaldehyde (7.5 g, 43 mmol) in THF (75 mL) was cooled to 0°C and 
vinylmagnesium bromide (1 M in THF, 48 mL, 48 mmol) was added dropwise. The 
reaction was warmed to room temperature and was stirred overnight. Aqueous HCI 
(1N) and EtOAc were added. The aqueous solution was extracted with EtOAc and 
the organic solution was dried (MgS0 4 ), filtered, and concentrated. The residue was 
25 used in the next step without further purification. 

Step B: PromingtiQn 
The residue prepared in Step A was dissolved in Et 2 0 and HBr gas was 
slowly bubbled into the solution for about 15 minutes. The reaction was stirred at 
room temperature for 24 h and water and EtOAc were added. The aqueous solution 
30 was extracted with EtOAc and the organic solution was dried (MgS0 4 ), filtered, and 
concentrated. Purification by flash chromatography (hexanes) provided the title 
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compound (6.91 g). 1 H NMR (400 MHz, CDCI 3 ) 8 7.24 (s, 3H), 6.53 (d, 1H), 6.40 (m, 
1H), 4.10(m, 2H). 

In an analogous manner, the following compound was prepared from the 
appropriate starting materials using the above general procedure of Preparation H1. 
5 PREPARATION H2 

Trans-1-(3-Bromo-propenyl)-3.5-difluoro-benzene 
1 H NMR (400 MHz, CDCI 3 ) 8 6.83-6.95 (m, 2H), 6.65-6.75 (m, 1H), 6.55 (d, 
1H), 6.34-6.45 (m, 1H),4.10 (d, 2H). 

PREPARATION 11 
10 4-lsobutvlben zvlbromide 

Step A: Reduction 

(4-lsobutyl-phenyl)-methanol. A solution of lithium aluminum hydride (30 ml_, 
1 M in THF, 30 mmol) was added dropwise to a solution of 4-isobutylbenzoic acid 
(5.34 g, 30 mmol) in THF (50 ml_) at 0°C. The ice bath was removed and the reaction 

1 5 was stirred at room temperature for 1 h. The reaction was carefully poured onto a 
mixture of ice and aqueous HCI (10 mL, 6N). The product was extracted into EtOAc 
and the organic solution was dried (MgS0 4 ), filtered, and concentrated to obtain (4- 
isobutyl-phenyl)-methanol which was used in the next step without further purification. 
1 H NMR (400 MHz, CDCI 3 ) 8 7.26 (d, 2H), 7.13 (d, 2H), 4.65 (s, 2H), 2.46 (d, 2H), 

20 1.85 (m, 1H),0.89(d,6H). 

Step B; Bromination 
HBr gas was bubbled through a solution of (4-isobutyl-phenyl)-methanol (5 g, 
28 mmol) in Et 2 0 (50 mL) for 10-15 minutes. The reaction was stirred for 1 h and was 
poured onto ice (100 g). Et 2 0 was added and the organic solution was washed with 
25 brine (2x). The organic solution was dried (MgS0 4 ), filtered, and concentrated to 
provide the title compound (6 g). 1 H NMR (400 MHz, CDCI 3 ) 8 7.28 (d, 2H), 7.10 (d, 
2H), 4.49 (s, 2H), 2.45 (d, 2H), 1.84 (m, 1H), 0.89 (d, 6H). 

In an analogous manner, the following compound was prepared from the 
appropriate starting materials using the above general procedure of Preparation 11. 
30 PREPARATION 12 

l-(Bromom ethyl)-4-(phenylmethyl)-benzene 
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PREPARATION J1 
7-ff4-Formyl-benzvllmethanesul fonvl-amino1-heDtanoic acid 

Step A 

1 -Bromomethyl-4-vinyl-benzene . Bromine (16.4 g, 103 mmol) was slowly 
5 added to a solution of triphenylphosphine (28.87 g, 1 10.1 mmol) in CH 2 CI 2 (260 mL) 
at 0°C. After 10 minutes, 4-vinylbenzyl alcohol (12.5 g, 93.3 mmol) was added and 
the reaction mixture was stirred at 0°C for 2 h. The reaction mixture was washed with 
water (1x) followed by brine (1x). The organic solution was dried over MgS0 4 , filtered, 
and concentrated in vacuo. The product was triturated with petroleum ether (3x), and 
10 the ethereal solution was concentrated in vacuo. The residue was purified by flash 
chromatography (hexanes) to afford 4-vinyl-benzyl bromide (6.23 g). 1 H NMR (400 
MHz, CDCI 3 ) 8 7.32-7.45 (m, 4H), 6.72 (dd, 1H), 5.77 (d, 1H), 5.28 (d, 1H), 4.50 (s, 
2H). 

Step B: Alkvlation 

1 5 Ethvl-7-fr4-vinvl-benzvlVmethanesulfonvl-amino1-h eptanoate. According to 

the procedure described in Preparation B1 , ethyl-7-methanesulfonyl-amino- 
heptanoate (2.30 g, 9.02 mmol) was alkylated with 4-vinylbenzyl bromide (1.77 g, 
9.02 mmol) over 3 h at room temperature to provide, after flash chromatography 
chromatography (10% EtOAc/hexanes to 50% EtOAc/hexanes), ethyl-7-[(4-vinyl- 

20 benzyl)-methanesulfonyl-amino]-heptanoate (2.21 g). 1 H NMR (400 MHz, CDCI 3 ) 8 
7.23-7.45 (m, 4H), 6.72 (dd, 1H), 5.76 (d, 1H), 5.28 (d, 1H), 4.38 (s, 2H), 4.12 (q, 2H), 
3.14 (t, 2H), 2.83 (s, 3H), 2.24 (t, 2H), 1.15-1.64 (m, 11H); MS 385 (M+18). 

Step C: Oxidation 

A solution of ethyl-7-[(4-vinyl-benzyl)-methanesulfonyl-amino]-heptanoate (2.2 
25 g, 6.0 mmol) in dioxane (45 mL) was added to a solution of N-methylmorpholine N- 
oxide (1 .47 g, 12.5 mmol) in water (45 mL). Osmium tetroxide (4.6 mL, 2.5 wt % in 2- 
methyl-2-propanol) was added and the mixture was stirred at room temperature for 1 
h. The reaction was quenched with 1 N HCI (50 mL) and the aqueous solution was 
extracted with CH 2 CI 2 . The organic layer was washed with water (1x) followed by 
30 brine (1x), dried over MgS0 4) filtered, and concentrated in vacuo. The residue was 
dissolved in 35% aqueous THF (100 mL) and Nal0 4 (1 .41 g, 6.59 mmol) was added. 
The mixture was stirred at room temperature for 2 h and was diluted with EtOAc and 
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water. The organic solution was washed with water (1x) followed by brine (1x), dried 
over MgS0 4l filtered, and concentrated in vacuo to afford the title compound (1.9 g) 
which was used without further purification. 1 H NMR (400 MHz, CDCI 3 ) 8 10.0 (s, 1H), 
7.82-7.90 (d, 1H), 7.50-7.59 (d, 2H), 5.30 (s, 2H), 4.45 (s, 2H), 4.05-4.18 (m, 2H), 
5 3.12-3.22 (m, 2H), 2.86 (s, 3H), 2.19-2.30 (m, 2H), 1.42-1.62 (m, 6H), 1.18-1.30 (m, 
3H); MS 387 (M+18). 

PREPARATION K1 
(4-Methanesulfonylamino-butoxyVacetic acid ethvl ester 

Step A; AlkylatiQP 

1 0 (4-Bromo-butoxy Vacetic acid ethyl ester . A solution of ethyl glycolate (4.6 g, 

44 mmol) in DMF (50 mL) was cooled to 0°C and sodium bis(trimethylsilyl)amide (1.0 
M in THF, 53 mL, 53 mmol) was slowly added. The reaction was stirred for 15 
minutes and 1 ,4-dibromobutane (5.6 mL, 48.4 mmol) was added. The reaction was 
warmed to room temperature and was stirred for 24 h. Et 2 0 was added, and the 

1 5 organic solution was washed consecutively with HCI (1 N, 3x), water (3x), and brine 
(1x). The organic solution was dried (Na 2 S0 4 ), filtered, and concentrated. Attempted 
vacuum distillation removed a majority of the impurities and provided a mixture of 
product and 1 ,4-dibromobutane (3.539 g). Flash chromatography (9:1 
hexanes:EtOAc) of this material provided (4-bromo-butoxy)-acetic acid ethyl ester 

20 (1 .862 g). 1 H NMR (400 MHz, CDCI 3 ) 8 4.19 (q, 2H), 4.04 (s, 2H), 3.54 (t, 2H), 3.45 (t, 
2H), 1.97 (m, 2H), 1.75 (m, 2H), 1.26 (t, 3H); MS 239.1 (M+). 

$tqp P: Alkylatjpn 

To a mixture of NaH (60% in oil, 167 mg, 4.18 mmol) and DMF (10 mL) was 
added a solution of methanesulfonamide (398 mg, 4.18 mmol) in DMF (5 mL). The 

25 mixture was heated at 100°C for 1 .5 h and was cooled to room temperature. A 

solution of (4-bromo-butoxy)-acetic acid ethyl ester (1.000 g, 4.182 mmol) in DMF (10 
mL) was added and the reaction was heated at 100°C for 21 h. Water was added to 
the cooled reaction mixture and the aqueous solution was acidified to pH=2 with 
concentrated HCI. The aqueous solution was extracted with EtOAc (4x) and the 

30 organic solution was dried (MgS0 4 ), filtered, and concentrated. The product was 
purified by flash chromatography (60% EtOAc/hexanes) to afford the title compound 
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(181 mg). 1 H NMR (400 MHz, CDCI 3 )6 4.90 (m, 1H), 4.20 (q, 2H), 4.04 (s, 2H), 3.54 
(m, 2H), 3.16 (m, 2H), 2.93 (s, 2H), 1.69 (m, 4H), 1.26 (t, 3H); MS 254.1 (M+1). 

PREPARATION U 
1-(2-Bromo^thQxy)"3,5-diqhlQro-benz^ne 
5 To a solution of NaOH (2.45 g, 61 .3 mmol) in water (20 mL) was added 3,5- 

dichlorophenol (5 g, 30.7 mmol). The solution was heated at reflux for 1 h and was 
cooled to room temperature. Dibromoethane (11.52 g, 61.3 mmol) was added and 
the reaction was heated at reflux for 24 h. The cooled solution was diluted with EtOAc 
and the organic solution was washed sequentially with HCI (1N, 1x), water (1x), and 
10 brine (1x). The organic solution was dried (MgS0 4 ), filtered, and concentrated. 
Purification by flash chromatography (hexanes to 5% EtOAc in hexanes ) provided 
the title compound (3.79 g). 1 H NMR (400 MHz, CDCI 3 ) 5 6.98 (m, 1H), 6.82 (m, 2H), 
4.25 (t, 2H), 3.61 (t, 2H). 

In an analogous manner, the following compounds were prepared from the 
1 5 appropriate starting materials using the above general procedure of Preparation L1 . 

PREPARAT ION L2 
1-(2-PrQmo-Qthoxy)-3,5-dimethyi-bgn?gne 

PREPARATION L 3 
l-fZ'PrQmo- ethQ xy^ S^ SHjimQthQxy-bQP^ne 
20 PREPARATION M1 

4-(1 -Hydrp*y-hexyl)-benz9ldehyde 
A solution of 4-diethoxymethyl-benzaldehyde (0.300 mL, 1.51 mmol) in THF 
(3 mL) was cooled to 0°C. Pentylmagnesium bromide (3.0 mL, 2.0 M in THF, 6 mmol) 
was added dropwise. The reaction was stirred at 0°C for 1 h and was warmed to 
25 room temperature. Aqueous NH 4 CI (satd) was added and the aqueous solution was 
extracted with EtOAc. The organic solution was washed with brine, dried (MgS0 4 ), 
filtered, and concentrated. The residue was dissolved in 10% aqueous acetone (50 
mL) and wet Amberlyst-15 resin (1 .5 g) was added. The mixture was stirred for 24 h 
and the resin was filtered off through Celite. The solution was concentrated in vacuo, 
30 Purification via flash chromatography (4:1 hexanes: EtOAc) provided the title 

compound (1.15 g). 1 H NMR (400 MHz, CDCI 3 )89.99 (s, 1H), 7.86 (d, 2H), 7.51 (d, 
2H), 4.77 (m, 1H), 1.89 (m, 1H), 1.74 (m, 2H), 1.48-1.28 (m, 6H), 0.87 (m, 3H). 
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PREPARATION N1 
i-(3-Promo-propyl)-3-chlorQ-benzgng 
Step A; Reduction 

3-( 3-Chloro-phenyl)-propan-1 -ol . A slurry of lithium aluminum hydride (2.08 g, 
5 54.7 mmol) in THF (100 mL) was cooled to -78 C. A solution of 3-chlorocinnamic acid 
(5.00 g, 27.4 mmol) in THF (25 mL) was added dropwise. The cold bath was 
removed and the mixture was warmed to room temperature. After 6 h, the reaction 
was quenched by addition of sodium sulfate decahydrate and the mixture was stirred 
overnight. The solids were removed by filtration with the aid of EtOAc and the organic 
1 0 solution was washed with brine, dried over MgS0 4 , filtered, and concentrated in 

vacuo to yield 3-(3-chloro-phenyl)-propan-1-ol (5.17 g) as an oil. 1 H NMR (400 MHz, 
CDCI 3 ) 8 7.30-7.07 (m, 4H), 5.06 (bs, 1H), 3.67 (m, 2H), 2.69 (m, 2H), 1.89 (m, 2H). 

step P; Bromination 
A solution of 3-(3-chloro-phenyl)-propan-1-ol (12.54 g, 73.6 mmol) and N,N'- 
15 carbonyl diimidazole (13.12 g, 81 mmol) in CH 3 CN was stirred at room temperature 
for 1 h. Allyl bromide (53.43 g, 442 mmol) was added and the reaction was heated at 
reflux for 24 h. The reaction was cooled to room temperature and brine and EtOAc 
were added. The aqueous solution was extracted with EtOAc and the organic 
solution was dried (MgS0 4 ), filtered, and concentrated. Flash chromatography 
20 provided the title compound in about 85% yield. 1 H NMR (400 MHz, CDCI 3 ) 5 7.30- 
7.09 (m, 4H), 3.38 (t, 2H), 2.76 (t, 2H). 2.15 (t, 2H). 

PREPARATION Q1 
2-lndanvl-eth yl bromide 
Step A: Reduction 

25 2-lndanylethanol . Lithium aluminum hydride (1 M in Et 2 O t 14 mL, 14 mmol) 

was slowly added to a solution of 2-indanylacetic acid (2.5 g, 14 mmol) in Et 2 0. The 
reaction mixture was heated at reflux for 2 h and was cooled to room temperature. 
Water and EtOAc were added and the organic solution was washed with water (2x) 
and brine (1x), dried over MgS0 4 , filtered, and concentrated to afford 2- 

30 indanylethanol (2.1 g) which was used in the next step without further purification. 1 H 
NMR (400 MHz, CDCI 3 ) 5 7.08-7.24 (m, 4H), 3.75 (t, 2H), 3.07 (m, 2H), 2.61 (m, 3H) f 
1.80 (m, 2H); MS 180 (M+18). 
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Step p: Brpmingtion 
2-lndanvl-ethyl bromide . N,N-Carbonyl diimidazole (2.0 g, 12.3 mmol) was 
added to a solution of 2-indanylethanol (2.0 g, 12.3 mmol) in acetonitrile. The reaction 
mixture was stirred at room temperature for 1 h and allyl bromide (8.93 g, 73.8 mmol) 
5 was added. The reaction mixture was heated to 70°C for 24 h and was poured onto 
water. The aqueous solution was extracted with Et 2 0 and the organic solution was 
washed with water (1x) followed by brine (1x). The organic solution was dried over 
MgS0 4 , filtered, and concentrated to afford the title compound (2.54 g). 1 H NMR (400 
MHz, CDCI 3 ) 8 7.10-7.25 (m, 4H), 3.48 (t, 2H), 3.1 1 (m, 2H), 2.63 (m, 3H), 2.07 (m, 
10 2H). 

PREPARATION P1 
Trans-3-[(3.5-Dichloro-phenvn-allvn-methanesulfonamide 
A mixture of methanesulfonamide (3.27 g, 34.4 mmol), trans-(3,5-dichloro- 
phenyl)-allyl bromide (1.83 g, 6.88 mmol), K 2 C0 3 (0.95 g, 6.88 mmol) and CH 3 CN 
1 5 was heated to 55°C for 24 h. The reaction mixture was poured onto EtOAc and 1 N 
HCI. The organic solution was washed several times with 1 N HCI, dried over MgS0 4 , 
filtered, and concentrated. The product was purified by flash chromatography (30% 
EtOAc/hexanes to 40% EtOAc/hexanes) to afford the title compound (1.40 g). 1 H 
NMR (400 MHz, CDCI 3 )5 7.24 (m, 3H), 6.50 (d, 1H), 6.25 (m, 1H), 4.45 (m, 1H), 3.94 
20 (m, 2H), 3.00 (s, 3H). 

PREPARATION Q1 
M-Methanesulfonvlamino-phenylVbutvric acid ethyl ester 
Step A: Esterification 
4-(4-Amino-phenyl)-butyric acid ethyl ester . Catalytic sulfuric acid was added 
25 to a solution of 4-(4-aminophenyl) butyric acid (6.0 g, 33.48 mmol) in EtOH. The 

reaction mixture was stirred at room temperature for 24 h. HCI (5 mL, 6N) was added 
and the reaction mixture was heated at reflux for 24 h. The reaction mixture was 
concentrated in vacuo and CH 2 CI 2 and water were added. The pH was adjusted to 
7.0 with aqueous NaHC0 3 (satd). The organic solution was washed with water (1x) 
30 and brine (1x), dried over MgS0 4 , filtered, and concentrated to afford 4-(4-amino- 
phenyl)-butyric acid ethyl ester (1 .53 g). 1 H NMR (400 MHz, CDCI 3 ) 8 6.95 (d, 2H), 
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6.61 (d, 2H), 4.10 (q, 2H), 3.66 (bs, 2H), 2.53 (t, 2H), 2.29 (t, 2H), 1.88 (m, 2H), 1.24 
(t, 3H). 

Step B: Sulfonamide Formation 
Pyridine (0.87 mL, 10.9 mmol) was added to a solution of 4-(4-amino-phenyl)- 
5 butyric acid ethyl ester (1 .50 g, 7.25 mmol) in CH 2 CI 2 . The reaction mixture was 
cooled to 0°C and methanesulfonyl chloride (913 mg, 7.97 mmol) was added. The 
reaction was stirred at 0°C for 1 h and at room temperature for 2 h. The mixture was 
poured into water and CH 2 CI 2 was added. The pH was adjusted to 1.0 using 1N HCI. 
The organic solution was washed water (1x) and brine (1x), dried over MgS0 4 , 
10 filtered, and concentrated in vacuo. The product crystallized on standing to afford the 
title compound (2.03 g). 1 H NMR (400 MHz, CDCI 3 ) 5 7.09-7.32 (m, 4H), 4.12 (q, 2H), 
2.97 (s, 3H), 2.60 (t, 2H), 2.30 (t, 2H), 1.91 (m, 2H), 1.24 (t, 3H). 

PREPARATION R1 
[2-(2-Methanesulfonylamino-ethyl)-phenoxy]-acetic acid ethyl ester 
15 Step A: Sulfonamide Formation 

N-[2-^2-Methoxv-phenvlVeth yll-mfithanesulfonamide. Pyridine (12.0 mL, 150 
mmol) was added to a solution of 2-methoxyphenethylamine (15.1 g, 100 mmol) in 
CH 2 CI 2 (100 mL). The reaction was cooled to 0°C and methanesulfonyl chloride (12.6 
g, 1 1 0 mmol) was added. The reaction was stirred at 0°C for 0.5 h and at room 
20 temperature for 2 h. Water was added and the aqueous layer was extracted with 
CH 2 CI 2 (2x). The organic solution was washed water (1x) and brine (1x), dried over 
MgS0 4 , filtered and concentrated to afford N-[2-(2-methoxy-phenyl)-ethyl]- 
methanesulfonamide (18.5 g). 

Step R- Demethvlation 

25 N-f2-r2-Hvdroxv-phenvlVethvl]-methanesu lfonamide. Boron tribromide (1 .0 M 

in CH 2 CI 2 , 80.8 mL, 80.8 mmol) was added to a solution of N-[2-(2-methoxy-phenyl)- 
ethyl]-methanesulfonamide (18.5 g, 80.8 mmol) in CH 2 CI 2 (200 mL). The reaction 
was stirred at room temperature for 2 h and was poured onto water (200 mL). The 
aqueous layer was extracted with CH 2 CI 2 (2x) and the organic solution was washed 

30 with water (1 x) and aqueous NaHC0 3 (satd, 1 x). The organic solution was dried over 
MgS0 4 , filtered, and concentrated to afford N-[2-(2-hydroxy-phenyl)-ethyl]- 
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methanesulfonamide (16.8 g). 1 H NMR (400 MHz, CDCI 3 ) 8 7.11 (m, 2H), 6.86 (m, 
1 H), 6.80 (m, 1H), 4.79 (m, 1H), 3.39 (t, 2H), 2.88 (t, 2H), 2.77 (s, 3H). 

Step C; AlKyigtion 

A mixture of N-[2-(2-hydroxy-phenyl)-ethyl]-methanesulfonamide (4.3 g, 20 
5 mmol), Nal (1 .2 g, 8.0 mmol), K 2 C0 3 (6.07 g, 44 mmol), ethyl bromoacetate (3.34 g, 
20 mmol), and DMF (70 ml_) was stirred at room temperature for 24 h. The reaction 
was poured into water and the aqueous solution was extracted with CH 2 CI 2 . The 
organic solution was washed with water (1x) followed by brine (1x). The organic 
solution was dried (MgS0 4 ), filtered, and concentrated. Flash chromatography 
1 0 (hexanes to 7:3 hexanes:EtOAc) provided the title compound (800 mg). 1 H NMR (400 
MHz, CDCI 3 ) 8 7.18 (m, 2H), 6.93 (t, 1H), 6.71 (d, 1H), 4.97 (m, 1H), 4.65 (s, 2H), 
4.24 (q, 2H), 3.42 (m, 2H), 2.94 (t. 2H), 2.75 (s, 3H), 1.27 (t, 3H); MS 319 (M+18). 

PREPARATION S1 
1 -(3.5-Pichlprophenyl)-propyl bromide 
15 Step A 

3-(3.5-Dichlorophenyl)-acrylic acid . A mixture of 3,5-dichlorobenzaldehyde 
(15.0 g, 85.7 mmol), malonic acid (12.5 g, 120.2 mmol), and piperidine (5 mL) was 
heated at 100°C for 2 h and at 150°C for 1 h. The reaction was poured onto 3N HCI 
(200 mL) and the precipitate was removed via filtration. The product was purified by 
20 recrystallization (100 mL hot EtOH) to afford 3-(3,5-dichlorophenyl)-acrylic acid (1 1 .5 
g). 'H NMR (250 MHz, DMSO-d 6 )8 12.6 (bs, 1H), 7.83 (m, 2H), 7.64-7.51 (m, 2H), 
6,72 (d.1H). 

Step B: Hvdrogenation 
3-(3.5-DichlorophenylVpropionic acid . To a solution of 10% Pd/C (1.5 g) in 
25 THF (200 mL) was added 3-(3,5-dichlorophenyl)-acrylic acid (1 1.5 g). The reaction 
was hydrogenated on a Parr shaker at 50 psi for 3 h. The catalyst was removed by 
filtration through celite and the organic solution was concentrated in vacuo to afford 3- 
(3,5-dichlorophenyl)-propionic acid (1 1.3 g). 1 H NMR (400 MHz, CDCI 3 ) 8 7.00-7.35 
(m, 3H), 2.89 (t, 2H), 2.66 (t, 2H). 
30 Step C: Reduction 

3-(3.5-Dichl oroDhenvn-propanol . LiAIH 4 (1M in Et 2 0, 10 mL, 10 mmol) was 
slowly added to a solution of 3-(3,5-dichlorophenyl)-propionic acid (2.19 g, 10 mmol) 
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in Et 2 0 (50 mL). The reaction was heated at reflux for 2 h. The reaction was cooled to 
room temperature and 2 N NaOH (1 mL) and aqueous NH 4 CI (satd., 3 mL) as 
carefully added. The solution was filtered through Celite and the filtrate was dried 
over MgS0 4l filtered, and concentrated. The product was purified by flash 
5 chromatography (25% EtOAc/hexanes) to afford 3-(3,5-dichlorophenyl)-propanol 

(640 mg). 1 H NMR (400 MHz, CDCI 3 ) 5 7.17 (m, 1H), 7.07 (m, 2H), 3.64 (m, 2H), 2.65 
(t, 2H), 1.84 (m, 2H). 

Step D: Br omination 
Triphenylphosphine (315 mg, 1.20 mmol) was added to a solution of 3-(3,5- 
10 dichlorophenyl)-propanol (200 mg, 0.98 mmol) in CH 2 CI 2 (20 mL). The reaction 
mixture was cooled to 0°C and bromine (207 mg, 1.30 mmol) was added dropwise. 
The reaction was stirred at 0°C for 1 h and was warmed to room temperature. The 
reaction was poured into water and the aqueous solution was extracted with CH 2 CI 2 . 
The organic solution was washed with brine, dried over MgS0 4 , filtered, and 
15 concentrated in vacuo. The product was purified by flash chromatography (hexanes) 
to afford the title compound (134 mg). 1 H NMR (400 MHz, CDCI 3 ) 5 7.21 (m, 1H), 
7.08 (m, 2H), 3.37 (t, 2H), 2.74 (t, 2H), 2.13 (m, 2H). 

PR EPARATION T1 
4-(g-Meth9nesulfQn yl9minQ-ethQ xy)-bepzoic acid methyl ester 
20 Step A; Peprotectipn 

4-(2-AminQ-ethQxy)-ben£QiQ acid methyl ester hydrochloride salt To a 
solution of 4-[2-(2,2-dimethyl-propionylamino)-ethoxy]-benzoic acid methyl ester (350 
mg) in EtOH (6 mL) at 0°C was added concentrated HCI (3 mL). The solution was 
warmed to room temperature and was concentrated in vacuo to provide the 
25 hydrochloride salt of 4-(2-amino-ethoxy)-benzoic acid methyl ester (266 mg) as a 
white solid which was used in the next step without further purification. 

step B; Sulfonamide Formation 
Methanesulfonyl chloride (144 mg, 1.27 mmol) was added to a solution of 4- 
(2-amino-ethoxy)-benzoic acid methyl ester (266 mg, 1.15 mmol) and pyridine (255 
30 mg, 2.52 mmol) in CH 2 CI 2 (1 0 mL) at 0°C. The solution was warmed to room 

temperature and was stirred for 24 h. EtOAc was added and the organic solution was 
washed with HCI (1N, 2x) followed by brine. The organic solution was dried (Na 2 S0 4 ), 
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filtered, and concentrated to yield the title compound as a white solid (240 mg). 1 H 
NMR (400 MHz, CDCI 3 ) 5 7.99 (dd, 2H), 6.90 (dd, 2H), 4.77 (m, 1H), 4.15 (t, 2H), 
3.88 (s, 3H), 3.58 (m, 2H), 3.02 (s, 3H); MS 274 (M+1). 

PR EPARATION U1 
5 7-(4-Butvl-Phenvlamino)-heptanoic acid methvl ester 

Following the procedure described in Step A of Example 68, reductive 
amination of 4-butyl-benzaldehyde (1.50 g, 9.26 mmol) with 7-aminoheptanoic methyl 
ester hydrochloride (1.51 g, 7.72 mmol) provided the title compound (955 mg). 1 H 
NMR (300 MHz, CDCI 3 ) 6 7.29 (d, 2H), 7.16 (d, 2H), 3.85 (s, 2H), 3.67 (s, 3H), 3.54 
10 (m, 1 H), 2.70 (t, 2H), 2.59 (t, 2H), 2.29 (t, 2H), 1 .60 (m, 6H), 1 .32 (m, 6H), 0.92 (t, 
3H); MS 306 (M+1). 

PREPARATION V1 
r3-(Methanesulfonvlamino-methvn-Dhenoxv1-acetic acid 
Step A: Sulfonamide Formation 
1 5 N-(3-Methoxv-benzyl)-methanesulfonamide. Methanesulfonyl chloride (4. 170 

g, 36.4 mmol) was added to a solution of 3-methoxybenzylamine (5.000 g, 36.4 
mmol) and triethylamine (3.946 g, 39.0 mmol) in THF (100 mL) at room temperature. 
The mixture was stirred for 18 h and the insolubles were removed by filtration. The 
organic solution was concentrated to a yellow oil which was purified by flash 
20 chromatography (6:4 hexanes:EtOAc to 1:1 hexanes:EtOAc) to yield N-(3-methoxy- 
benzyl)-methanesulfonamide (7.431 g). 1 H NMR (400 MHz, CDCI 3 )57.26 (m, 1H), 
6.92-6.82 (m, 3H), 4.62 (m, 1H), 4.28 (d, 2H), 3.80 (s, 3H), 2.87 (s, 3H); MS 214 (M- 
1). 

Step B: Demethvlation 

25 N-(3-Hvdro xv-benzvlWnethanesulfonamide . A solution of BBr 3 (1 .0 M in 

CH 2 CI 2 , 1 1 1 mL, 1 1 1 mmol) was slowly added to a solution of N-(3-methoxy-benzyl)- 
methanesulfonamide (12.000 g, 55.7 mmol) in CH 2 CI 2 (200 mL) at 0°C. The reaction 
was warmed to room temperature and was stirred for 4 h. Methanol (100 mL) was 
cautiously added and the solution was concentrated in vacuo. Flash chromatography 

30 (1:1 hexanes:EtOAc) provided N-(3-hydroxy-benzyl)-methanesulfonamide (1 1 .50 g). 
1 H NMR (400 MHz, CDCI 3 ) 8 7.20 (m, 1H), 6.84 (m, 2H), 6.77 (m, 1H), 4.83 (bs, 1H), 
4.24 (s, 2H), 2.86 (s, 3H); MS 201 (M+). 
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Step C; AlKylatjop 

A mixture of N-(34iydroxy-benzyI)-methanesulfonamide (6.000 g, 29.82 
mmol), methyl bromoacetate (4.562 g, 29.82 mmol), K 2 C0 3 (4.121 g, 29.82 mmol), 
and acetone (250 mL) was stirred at room temperature for 68 h. The solids were 
5 removed by filtration and the solution was concentrated in vacuo. Purification by flash 
chromatography (1:1 hexanes:EtOAc) provided the title compound (5.637 g). 1 H 
NMR (400 MHz, CDCI 3 ) 5 7.25 (m, 1H), 6.96 (m, 1H), 6.89 (s, 1H), 6.82 (m, 1H), 4.63 
(m, 3H), 4.28 (m, 2H), 3.80 (s, 3H), 2.86 (s, 3H); MS 274 (M+1). 

It should be understood that the invention is not limited to the particular 
10 embodiments described herein, but that various changes and modifications may be 
made without departing from the spirit and scope of this novel concept as defined by 
the following claims. 

PREPARATION W1 
[3-(Meth9negMlfonyl9mjnQ-methy|)-phenyl]>acetic acid ethyl ester 

15 Step A: Est er Fprrngtion 

(3-Bromo-phe nvn-acetic acid ethvl ester. To a solution of 3- 
bromophenylacetic acid (10.0 g, 46.5 mmol) in CH 3 CN (150 mL) was added K 2 C0 3 
(7.39 g, 53.5 mmol) followed by ethyl iodide (5.6 mL, 70.0 mmol). The mixture was 
heated at reflux for 2.5 h and was cooled to room temperature. The volatiles were 

20 removed in vacuo and water was added. The aqueous solution was extracted with 
EtOAc (3x) and the combined organic extracts were washed with brine. The organic 
solution was dried (MgS0 4 ), filtered, and concentrated to provide (3-bromo-phenyl)- 
acetic acid ethyl ester (9.30 g) as an oil. 1 H NMR (400 MHz, CDCI 3 ) 5 7.43 (s, 1 H), 
7.38 (m, 1H), 7.21-7.16 (m, 2H), 4.14 (q, 2H), 3.56 (s, 2H), 1.24 (t, 3H). 

25 Step B: Nitrile Formation 

(3-Cyano-phenvlVacetic acid ethyl ester . A mixture of (3-bromo-phenyl)-acetic 
acid ethyl ester (9.15 g, 37.6 mmol), copper cyanide (5.06 g, 56.5 mmol), and 1- 
methyl-2-pyrrolidinone (80 mL) was placed into an oil bath heated at 120°C behind a 
protective shield. The reaction was heated to 200°C for 1 h and additional copper 

30 cyanide (spatula tip) was added. After heating for an additional 0.5 h, the reaction 
was cooled to room temperature. The reaction was diluted with EtOAc and the 
organic solution was washed with water/ammonium hydroxide solution (2:1 v/v) until 
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the aqueous solution was no longer blue. The organic solution was washed with 
brine, dried (MgS0 4 ), filtered, and concentrated. Flash chromatography (9:1 
hexanes:EtOAc) provided (3-cyano-phenyl)-acetic acid ethyl ester (6.31 g) as a clear 
oil which solidified on standing. 1 H NMR (400 MHz, CDCI 3 ) 5 7.57-7.50 (m, 3H), 7.42 
5 (m, 1H), 4.15 (q, 2H), 3.63 (s, 2H), 1.24 (t, 3H). 

Step C: Nitrile Reduction 
(3-Aminomethyl-phenyn-acetic acid ethyl ester hydrochloride . A solution of (3- 
cyano-phenyl)-acetic acid ethyl ester (6.3 g, 33.29 mmol) in EtOH (50 mL) was added 
to a mixture of 10% Pd/C (1 .26 g) in EtOH (50 mL) under Nitrogen. Additional EtOH 

10 (1 50 mL) was added followed by a solution of HCI in dioxane (4 M, 1 1 .4 mL, 45.6 
mmol). The mixture was hydrogenated on a Parr shaker at 45 psi for 20 h and the 
catalyst was removed by filtration through celite. The solution was concentrated to 
afford (3-aminomethyl-phenyl)-acetic acid ethyl ester as the hydrochloride salt (7.31 
g). 1 H NMR (400 MHz, CD 3 OD) 8 7.42-7.32 (m, 4H), 4.12 (q, 2H), 4.09 (s, 2H), 3.68 

15 (s,2H), 1.23 (t,3H). 

step D; Sulfonamide Formation 
[3-(Meth9nQ$g|fonylamino-mgthyl)-phenyl]-apQtip gqid ethyl e$tgr. 
Methanesulfonyl chloride (2.6 mL, 34 mmol) was slowly added to a solution of (3- 
aminomethyl-phenyl)-acetic acid ethyl ester hydrochloride (7.31 g, 34 mmol) and 

20 triethylamine (9.8 mL, 70 mmol) in CH 2 CI 2 (100 mL) at 0°C. The mixture was stirred 
for 1 h and 1N aqueous HCI solution was added. The aqueous solution was extracted 
with CH 2 CI 2 (3x) and the combined organic extracts were washed with brine. The 
organic solution was dried over MgS0 4 , filtered, and concentrated. Purification by 
flash chromatography (1:1 hexanes:EtOAc) provided the title sulfonamide (8.56 g) as 

25 a clear and colorless oil. 1 H NMR (400 MHz, CDCI 3 ) 8 7.34-7.21 (m, 4H), 4.70 (broad, 
1H), 4.29 (d, 2H), 4.12 (q, 2H), 3.60 (s, 2H), 2.86 (s, 3H), 1.24 (t, 3H). 
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ADDITIONAL GENERAL EXPERIMENTAL PROCEDURES 

Medium pressure chromatography was performed on a Flash 40 Biotage 
System (Biotage Inc., Dyax Corp., Charlottesville, VA). 
5 Examples 75-110 

Examples 75-110 were prepared in an analogous manner to Example 1 starting with 
the appropriate alkylating agents and sulfonamides in the alkylation Step A followed 
by ester hydrolysis in Step B with variations in reaction temperature and time in Step 
A as noted. 

10 Example 75 

5-{3-[(6-Chloro-quinolin-2-ylmethyl)-methanesulfonyl-amino]-propylHhiophene-2- 

carboxylic acid 

Step A: Reaction time of 2 h at room temperature and 24 h at 75°C. 1 H NMR (400 
MHz, CDCI 3 ) 8 8.01 (d, 1H), 7.80 (d. 1H), 7.70 (s. 1H), 7.52-7.54 (m, 2H), 7.35 (d, 
15 1H), 6.50 (d, 1H), 4.54 (s, 2H), 4.02 (bs, 1H), 3.19-3.24 (m, 2H), 2.89 (s, 2H), 2.62 (t, 
2H), 1.72 (t, 2H); MS 453 (M+14). 

Example 76 

5-(3-{[2-(3,5-Bis-trifluoromethyl-phenoxy)-ethyl]-methanesulfonyl-amino}-propyl)- 

thiophene-2-carboxylic acid 
20 Step A: Reaction time of 24 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 5 

7.69 (d, 1H), 7.48 (s, 1H), 7.25 (s, 2H), 6.84 (d, 1H), 4.22 (t. 2H), 3.63 (t, 2H), 3.36 (t, 
2H), 2.91-2.96 (m, 5H), 2.10 (t, 2H); MS 519 (M+1). 

Example 77 

5-(3-{Methanesulfonyl-[2-(3-methoxy-phenoxy)-ethyl]-amino}-propyl)-thiophene-2- 
25 carboxylic acid 

Step A: Reaction time of 30 min at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 

7.70 (d, 1H), 7.15-7.19 (m, 1H), 6.84 (d, 1H), 6.51-6.54 (m, 1H), 6.39-6.47 (m, 2H), 
4.10 (t, 2H), 3.77 (s, 3H), 3.62 (t, 2H), 3.35 (t, 2H), 2.91-2.97 (m, 5H), 2.07 (t, 2H); 
MS412(M-1). 
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Example 78 

7-{[3-(3-Chloro-5-methoxy-phenoxy)-propyl]-methanesulfonyl-amino}-heptanoic acid 
Step A: Reaction time of 24 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 
6.48-6.51 (m, 2H), 6.32 (s, 1H), 3.97 (t, 2H), 3.76 (s, 3H), 3.33 (t, 2H), 3.16 (t, 2H), 
5 2.82 (s, 3H), 2.33 (t, 2H), 2.07 (t, 2H), 1.60-1.61 (m, 4H), 1.31-1.33 (m, 4H); MS 420 
(M-1). 

Example 79 

5-(3-{[3-(3-Chloro-5-methoxy-phenoxy)-propyl]-methanesulfonyl-amino}-propyl)- 

thiophene-2-carboxylic acid 
1 0 Step A: Reaction time of 24 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 5 
7.69 (d, 1H), 6.81 (d, 1H), 6.47-6.50 (m, 2H), 6.30-6.31 (m, 1H), 3.97 (t, 2H), 3.75 (s, 
3H), 3.36 (t. 2H), 3.24 (t, 2H), 2.90 (t, 2H), 2.83 (s, 2H), 1.98-2.11 (m, 4H); MS 460 
(M-1). 

Example 80 

15 5-(3-{[3-(3,5-Dichloro-phenoxy)-propyl]-methanesulfonyl-amino}- 

propyl)-thiophene-2-carboxylic acid 
Step A: Reaction time of 24 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 

7.69 (d, 1H). 6.94 (t, 1H), 6.82 (d, 1H), 6.76 (s, 2H), 3.99 (t, 2H), 3.35 (t, 2H), 3.24 (t, 
2H), 2.90 (t, 2H), 2.84 (s, 3H), 1.98-2.12 (m, 4H); MS 466 (M-1). 

20 Example 81 

5-(3-{[2-(3-Ethyl-phenoxy)-ethyl]-methanesulfonyl-amino}-propyl)- 
thiophene-2-carboxylic acid 
Step A: Reaction time of 24 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 

7.70 (d, 1H), 7.19 (t, 1H), 6.81-6.85 (m, 2H), 6.65-6.68 (m, 2H), 4.11 (t, 2H), 3.64 (t, 
25 2H), 3.36 (t, 2H), 2.91-2.95 (m, 2H), 2.92 (s, 3H), 2.60 (q, 2H), 2.06-2.12 (m, 2H), 

1.19-1.25 (m, 3H); MS410(M + -1). 

Example 82 

5-(3-{[2-(3-lsopropyl-phenoxy)-ethyl]-methanesulfonyl-amino}-propyl)- 
thiophene-2-carboxylic acid 
30 Step A: Reaction time of 24 h at room temperature. *H NMR (400 MHz, CDCI 3 ) 8 
7.70 (d, 1H), 7.20 (t, 1H), 6.84-6.86 (m, 2H), 6.65-6.71 (m, 2H), 4.11 (t, 2H), 3.64 (t, 
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2H), 3.37 (t, 2H), 2.92-2.95 (m, 2H), 2.92 (s, 3H), 2.82-2.89 (m. 1H), 2.08 (t, 2H), 1.22 
(d, 6H); MS424(M + -1). 

Example 83 

5-(3-{Methanesulfonyl-[2-(3-trifluoromethyl-phenoxy)-ethyl]-amino}- 
5 propyl)-thiophene-2-carboxylic acid 

Step A: Reaction time of 24 h at room temperature. *H NMR (400 MHz, CDCI 3 ) 5 
7.68 (d, 1H), 7.37 (t, 1H), 7.21-7.23 (m, 1H), 7.05 (s, 1H), 7.00 (d, 1H), 6.82 (d, 1H), 
4.14 (t, 2H), 3.62 (t, 2H), 3.34 (t, 2H), 2.92 (t, 2H), 2.90 (s, 3H), 2.07 (t, 2H); MS 450 
(M + -1). 

10 Example 84 

2-(3-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}- 
propyl)-thiazole-4-carboxylic acid 
Step A: Reaction time of 5 h at 100°C. 1 H NMR (400 MHz, CDCI 3 ) 8 8.20 (s, 1H), 
6.98 (s, 1H), 6.89 (s, 2H), 4.16 (t, 2H), 3.62 (t, 2H), 3.37 (t, 2H), 3.08 (t, 2H), 2.93 (s, 
15 3H),2.15(t,2H); MS452(M + -1). 

Example 85 

5-{3-[Methanesulfonyl-(3-phenyl-propyl)-amino]-propyl}-thiophene-2- 

carboxylic acid 

Step A: Reaction time of 5 h at 100°C. 1 H NMR (400 MHz, CDCI 3 ) 8 7.57 (d, 1H), 
20 7.22-7.26 (m, 2H), 7.12-7.18 (m, 3H), 6.86 (d, 1H), 3.16-3.22 (m, 4H), 2.87 (t, 2H), 
2.83 (s, 3H), 2.61 (t, 2H), 1 .84-1.97 (m, 4H); MS 380 (M + -1 ). 

Example 86 

7-{[3-(3,5-Dichloro-phenoxy)-propyl]-methanesulfonyl-amino}- 

heptanoic acid 

25 Step A: Reaction time of 24 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 
7.70 (d, 1H), 7.19-7.23 (m, 1H), 6.84 (d, 1H), 6.61-6.70 (m, 2H), 6.56 (d, 1H), 4.10 (t, 
2H), 3.62 (t, 2H), 3.34 (t, 2H), 2.90 (s, 3H), 2.86-2.95 (m, 2H), 2.07 (t, 2H); MS 401 
(M + -1). 

Example 87 

30 5-(3-{Methanesulfonyl-[2-(3-fluoro-phenoxy)-ethyl]-amino}- 

propyl)-thiophene-2-carboxylic acid 



WO 98/28264 



-163- 



PCT/IB97/01417 



Step A: Reaction time of 24 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 

7.70 (d, 1H), 7.19-7.23 (m, 1H), 6.84 (d, 1H), 6.61-6.70 (m, 2H), 6.56 (d, 1H), 4.10 (t, 
2H), 3.62 (t, 2H), 3.34 (t, 2H), 2.90 (s, 3H), 2.86-2.95 (m, 2H), 2.07 (t, 2H); MS 400 
(M + -1). 

5 Example 88 

5-(3-{Methanesulfonyl-[3-(3-methoxy-phenyl)-propyl]-amino}-propyl)- thiophene-2- 

carboxylic acid 

Step A: Reaction time of 2 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 

7.71 (d, 1H), 7.20 (t, 1H), 6.83 (d, 1H), 6.71-6.78 (m, 3H), 3.78 (s, 3H), 3.17-3.22 (m, 
10 4H), 2.89 (t, 2H), 2.81 (s, 3H), 2.61 (t, 2H), 1.88-2.01 (m, 4H); MS 41 1 (M+). 

Example 89 

5-[3-(Benzofuran-2-ylmethyl-methanesulfonyl-amino)-propyl]-thiophene- 2-carboxylic 

acid 

Step A: Reaction time of 2 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 
15 7.68 (d, 1H), 7.54 (d, 1H), 7.42 (d, 1H), 7.22-7.32 (m, 2H), 6.82 (d, 1H), 6.68 (s, 1H), 
4.58 (s, 2H, 3.32 (t, 2H), 2.92 (t, 2H), 2.86 (s, 3H), 2.01-2.08 (m, 2H); MS 393 (M+). 

Example 90 

5-(3-{[2-(3-Chloro-5-methoxy-phenoxy)-ethyl]-methanesulfonyl-amino}-propyl)- 

thiophene-2-carboxylic acid 
20 Step A: Reaction time of 24 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 
7.71 (d, 1H), 6.84 (d, 1H), 6.53 (s, 1H), 6.44 (s, 1H), 6.28 (s, 1H), 4.08 (t, 2H), 3.75 
(s, 3H), 3.60 (t, 2H), 3.34 (t, 2H), 2.90-2.95 (m, 3H), 2.07 (t, 2H); MS 448 (M+). 

Example 91 

5-(3-{[2-(3-Ethoxy-phenoxy)-ethyl]-methanesulfonyl-amino}-propyl)-thiophene-2- 
25 carboxylic acid 

Step A: Reaction time of 24 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 
7.69 (d, 1H), 7.16 (t, 1H), 6.83 (d, 1H), 6.50-6.53 (m, 1H), 6.39-6.44 (m, 1H), 4.10 (t, 
2H), 3.98 (q, 2H), 3.62 (t, 2H), 3.35 (t, 2H), 2.86-2.94 (m, 5H), 2.04-2.11 (m, 2H), 
1.39 (t, 3H); MS 428 (M+). 

30 Example 92 

(4-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-butoxy)-acetic acid 
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Step A: Reaction time of 2 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 6.96 
(s, 1H), 6.77 (s, 2H), 4.10 (s, 4H), 3.56-3.60 (m, 4H), 3.30 (t, 2H), 2.89 (s, 3H), 1.73- 
1.80 (m, 2H), 1.63-1.69 (m, 2H); MS 415 (M+1). 

Example 93 

5 (3-{[(4-Butoxy-benzyl)-methanesulfonyl-amino]-methyi}-phenyl)-acetic acid 

Step A: Reaction time of 2 h at room temperature and 3 h at 70°C. 1 H NMR (400 
MHz, CDCI 3 ) 5 7.28-7.33 (m, 1H), 7.17-7.25 (m, 5H), 6.85 (d, 2H), 4.29 (s, 2H), 4.24 
(s, 2H). 3.94 (t, 2H), 3.64 (s, 3H), 2.73 (s. 3H), 1.72-1.79 (m, 2H), 1.44-1.53 (m, 2H), 
0.97 (t, 3H); MS 423(M+18). 
10 Example 94 

7-[(4-Butoxy-benzyl)-methanesulfonyl-amino]-heptanoic acid 
Step A: Reaction time of 2 hat room temperature. 1 H NMR (400 MHz, CDCI 3 ) 5 
7.23 (d, 2H), 6.85 (d, 2H), 4.29 (s, 2H), 3.94 (t, 2H), 3.1 1 (t, 2H), 2.77 (s, 3H), 2.29 (t, 
2H), 1.75 (m, 2H), 1.58-1.43 (m, 6H), 1.24 (m, 4H), 0.96 (t, 3H); MS 403 (M+1 8). 
15 Example 95 

7-[(6-Chloro-quinolin-2-ylmethyl)-methanesulfonyl-amino]- 
heptanoic acid 

Step A: Reaction time of 2 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 
8.13 (d, 1H), 8.03 (d, 1H), 7.81 (s, 1H), 7.67 (m, 2H), 4.72 (s, 2H), 3.26 (t, 2H), 2.99 
20 (s, 3H), 2.25 (t, 2H), 1 .52 (m, 4H), 1 .22 (m, 4H); MS 41 7 (M+1 8). 

Example 96 

{3-[(Benzofuran-2-ylmethyl-methanesulfonyl-amino)-methyl]-phenyl}-acetic acid 
Step A: Reaction time of 2 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 
7.52-7.19 (m, 8H), 4.42 (s, 2H), 4.37 (s, 2H), 3.63 (s, 2H), 2.91 (s, 3H). 
25 Example 97 

(3-{[(4-Ethyl-benzyl)-methanesulfonyl-amino]-methyl}-phenyl)-acetic acid 
Step A: f3- {f(4-Ethyl-benzvlVmethanesulfonyl-a mino]-methvl}-phenvlVacetic acid 
methyl ester . Reaction time of 24 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 
8 7.29-7.33 (m, 1H), 7.16-7.25 (m, 7H), 4.30 (d, 4H), 3.69 (s, 3H). 3.62 (s, 2H), 2.76 
30 (s, 3H), 2.64 (q, 2H), 1 .54 (t, 3H); MS 376 (M*+1 ). 
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Step B: f3-fff4-Ethvl-benzvn-methanesulfonvl-amino1-methvl)-Dhenvn-acetic acid. 1 H 
NMR (400 MHz, CDCI 3 ) 8 7.30-7.34 (m, 1H), 7.15-7.25 (m, 7H), 4.29 (d, 4H), 3.65 (s, 
2H), 2.75 (s, 3H), 2.63 (q, 2H), 1.20-1.24 (m, 3H). 

Example 98 

5 (3-{[Methanesulfonyl-(4-propyl-benzyl)-amino]-methyl}-phenyl)-aceticacid 
Step A: (3- {[Methanesulfonyl-(4-propyl-benzyl)-amino]-methyl}-phenylVacetic acid 
methyl ester . Reaction time of 24 h at room temperature. MS 408 (M + +18). 
Step B: (3-{[Methanesulfonvl-r4-propvl-benzyn-amino]-methyl}-phenvlV-acetic acid 
MS374(M + -1). 

10 Example 99 

(3-{[(4-Benzyl-benzyl)-methanesulfonyl-amino]-methyl}-phenyl)-acetic acid 
Step A: (3-{[(4-Benzyl-benzyl)-methanesulfonyl-amino}-methyl}-phenyl)-acetic acid 
methvl ester . Reaction time of 24 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 
8 7.14-7.29 (m, 13H), 4.28 (d, 4H), 3.95 (s, 2H), 3.67 (s, 3H), 3.59 (s, 2H), 2.75 (s, 

15 3H); MS456(M + +18). 

Step B: ^3-{rf4-Benzvl-benzvh-methanesulfonvl-amino1-methvl)-phenvh-acetic acid . 
1 H NMR (400 MHz, CDCI 3 ) 8 7.12-7.29 (m, 13H), 4.27 (d, 4H), 3.94 (s. 2H). 3.61 (s, 
2H), 3.73 (s, 3H); MS 422 (M + -1). 

Example 100 

20 (3-{[(4-Butyl-benzyl)-(propane-1 -sulfonyl)-amino]-methyl}-phenyl)-acetic acid 

Step A: f3-{f(4-Butvl-benzyn-(propane-1-sulfonvn-aminol-methvlVDhenvn-acetic acid 
methvl ester . 1 H NMR (400 MHz, CDCI 3 ) 8 4.30 (d, 4H), 3.69 (s, 3H), 3.61 (s, 2H), 
2.82-2.86 (m, 2H), 2.59 (t, 2H), 1.78-1.84 (m, 2H), 1.58 (t, 2H). 
Step B: (3- {ff4-Butyl-benzyl)-(propane-1-sulfonylVamino]-methyl}-phenylVaceticacid . 

25 *H NMR (400 MHz, CDCI 3 ) 8 7.12-7.32 (m, 8H), 4.30 (d, 4H), 3.64 (s, 2H), 2.81-2.90 
(m, 2H), 2.59 (t, 2H), 1.74-1.83 (m. 2H), 1.54-1.61 (m, 2H), 1.31-1.40 (m, 2H), 0.87- 
0.97 (m,6H); MS416(M + -1). 

Example 101 

7-{Methanesulfonyl-[3-(5-methyl-thiophen-2-yl)-propyl]-amino}-heptanoic acid 
30 Step A: 7-{Methanesu|fpnyl-[3-(5-met hyl-thiophen-2 -yl)-propyl]-amiPO}-heptanoic 

acid methvl ester . Reaction time of 1 h at 60°C. 1 H NMR (400 MHz, CDCI 3 ) 8 6.55 (d, 
2H), 3.66 (s, 2H), 3.12-3.21 (m, 4H), 2.80 (s, 3H), 2.76-2.80 (m, 2H), 2.42 (s, 3H), 
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2.30 (t, 2H), 1.89-1.97 (m, 2H), 1.53-1.65 (m, 4H), 1.31-1.36 (m, 4H); MS 376 
(M + +1), 393 (M + +18). 

Step B: 7-(Methanesulfonvl-r3-f5-methvl-thiophen-2-vh-Dro pyl1-aminoVheptanoic 
acid . 1 H NMR (400 MHz, CDCI 3 ) 8 6.53-6.57 (m, 2H), 3.12-3.21 (m, 4H), 2.80 (s, 
5 3H), 2.78 (t, 2H), 2.42 (s, 3H), 2.34 (t, 2H), 1 .89-1 .97 (m, 2H), 1 .54-1 .66 (m, 4H), 
1 .30-1 .40 (m, 4H); MS 379 (M + +18). 

Example 102 

5-{3-[(3-Furan-2-yl-propyl)-methanesulfonyl-amino]-propyl}-thiophene-2-carboxylic 

acid 

1 0 Step A: 5-{3-[(3-Furan -2-yl-propvn-methanesulfonvl-amino1-propylHhiQPhene-2- 
carboxylic acid methvl ester . Reaction time of 2 h at room temperature. 1 H NMR 
(400 MHz, CDCI 3 ) 5 7.62 (d, 1H), 7.29 (d, 1H), 6.80 (d, 1H), 6.26-6.28 (m, 1H), 6.00 
(d, 1H), 3.85 (s, 3H), 3.18-3.23 (m, 4H), 2.88 (t, 2H), 2.81 (s. 3H), 2.66 (t, 2H), 1.90- 
2.03 (m, 4H). 

1 5 Step B: 5-{3-[(3-Furan-2-vl-DroovlV methanesulfonvl-amino1-pronvlV-thiophene-2- 

carboxvlicacid . 1 H NMR (400 MHz, CDCI 3 ) 5 7.71 (d, 1H), 7.29 (d, 1H), 6.84 (d, 1H), 
6.26-6.28 (m, 1H), 6.00-6.01 (m, 1H), 3.22 (q, 4H), 2.90 (t, 2H), 2.82 (s, 3H), 2.67 (t, 
2H), 1.88-2.03 (m, 4H); MS 370 (M*-1). 

Example 103 

20 7-{Methanesulfonyl-[3-(3-methoxyphenyl)-propyl]-amino}-heptanoicacid 
Step A: 7-fMethanesulfonvl-r3-f3-methoxvDhe nvh-propvn-amino)-heptanoic acid 
methyl ester . Reaction time of 2 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 
7.18-7.22 (m, 1H), 6.75-6.78 (m, 2H), 6.73 (s, 1H), 3.79 (s, 3H), 3.66 (s, 3H), 3.11- 
3.20 (m, 4H), 2.80 (s, 3H), 2.61 (t, 2H), 2.29 (t, 2H), 1.88-1.95 (m, 2H), 1.52-1.64 (m, 

25 4H), 1.28-1.32 (m,4H). 

Step B: 7-{Methanesulfonvl-r3-(3-methoxvphenvlVpropvll-amino)-heptapo ic acid. 1 H 
NMR (400 MHz, CDCI 3 ) 8 7.18-7.22 (m, 1H), 6.75-6.78 (m, 2H), 6.73 (s, 1H), 3.79 (s, 
3H), 3.11-3.20 (m, 4H), 2.80 (s, 3H), 2.61 (t, 2H), 2.34 (t, 2H), 1.89-1.95 (m, 2H), 
1 .53-1 .66 (m, 4H), 1 .29-1 .36 (m, 4H). 

30 Example 104 

[3-({[4-( 1 -Hydroxy-hexyl)-benzyl]-methanesulfonyl-amino}-methyl)-phenyl]-acetic acid 
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Step A: r3-ar4-n-Hvdroxv-hexvlVbenzvll-methanesulfonvl- amino}-methvn-phenvl]- 
acetic acid ethyl ester . Reaction time of 2 h at room temperature. 1 H NMR (400 MHz, 
CDCI 3 ) 5 7.17-7.31 (m, 8H), 5.70 (t, 1H), 4.31 (s, 4H), 4.12-4.17 (m, 4H), 3.60 (s, 2H), 
2.76 (s, 3H), 2.06 (s, 3H), 1.83-1.88 (m, 1H), 1.57-1.75 (m, 1H), 1.20-1.27 (m, 9H), 
5 0.85 (t,3H); MS 525 (M + +18). 

Step B: [3-({[4-(1-Hvdroxv-hexvn-benzvl1-methanesulfonvl-amino}-methyl)-phenvll- 
aceticacid . 1 H NMR (400 MHz, CDCI 3 ) 8 7.13-7.28 (m, 7H), 7.02 (s, 1H), 4.61 (t, 
1H), 4.29 (d, 4H), 3.53 (s, 2H), 2.79 (s, 3H), 1.60-1.77 (m, 2H), 1.18-1.36 (m, 6H), 
0.83 (t,3H); MS432(M + -1). 
10 Example 105 

5-(3-{[2-(3-Chloro-phenoxy)-ethyl]-methanesulfonyl-amino}-propyl)-thiophene-2- 

carboxylic acid 

Step A: 5-r3-(f2-(3-Chloro-DhenoxvVethvn-methanesulfQnvl-aminol-propvlV 

thiophene-2-carboxvlic acid methyl ester . Reaction time of 18 h at 60°C. *H NMR 
15 (400 MHz, CDCI3) 8 7.60-7.62 (m, 1H), 7.15-7.20 (m, 1H), 6.93-6.95 (m, 1H), 6.79- 

6.80 (m, 2H), 6.71-6.73 (m, 1H), 4.09 (t, 2H), 3.84 (s, 3H), 3.60 (t, 2H), 3.32 (t, 2H), 

2.89 (s, 3H), 2.86-2.94 (m, 2H), 2.01-2.08 (m, 2H). 

Step B: 5-f3-fr2-(3-Chloro-DhenoxvVethvll-methanesulfonvl-amino>-propvlV 

thiophene-2-carboxvlicacid . 1 H NMR (400 MHz, CDCI 3 ) 8 7.67 (d, 1H), 7.11-7.22 (m, 
20 1 H), 6.91 -6.93 (m, 1 H), 6.81 (s, 2H), 6.69-6.72 (m, 1 H), 4.07 (t, 2H), 3.59 (t, 2H), 3.31 

(t, 2H), 2.88 (s, 3H), 2.78-2.91 (m, 2H), 2.01-2.05 (m, 2H). 

Example 106 

2-{3-[Methanesulfonyl-(3-phenyl-propyl)-amino]-propyl}-thiazole-4 carboxylic acid 
Step A: 2-{3-fMethanesulfonvl-f3-phenvl-propyn-amino]-propvl}-thiazole-4 carboxylic 
25 acid ethvl ester . Reaction time of 5 h at 100°C. 1 H NMR (400 MHz, CDCI 3 ) 8 8.03 (s, 
1H), 7.23-7.27 (m, 2H), 7.13-7.18 (m, 3H), 4.38 (q, 2H), 3.18-3.25 (m, 4H), 3.06 (t, 
2H), 2.79 (s, 3H), 2.61 (t, 2H), 2.05-2.13 (m. 2H), 1.86-1.94 (m, 2H), 1.37 (t, 3H); MS 
411 (M*+1). 

Step B: 2-f3-fMethanesulfonvl-(3-Dhenvl-DroDvn-amino1-propvl}-thiazole-4 carboxylic 
30 acid. 1 H NMR (400 MHz, CDCI 3 ) 8 8.20 (s, 1H), 7.10-7.24 (m, 5H), 3.17-3.28 (m, 

4H), 3.04 (t, 2H), 2.83 (s, 3H), 2.61 (t, 2H), 2.02-2.09 (m, 2H), 1.85-1.92 (m, 2H); MS 
381 (M*-1). 
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Example 107 

2-(3-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-propyl)-thiazole-4- 

carboxylic acid . 

Step A: 2- (3-{[3-(3-Ch| orQ-phgnyl)-propyl]-meth9nesu|fQnyl-9mino}-prQpylHhiazole-4- 
5 carboxylic acid ethvl ester . Reaction time of 5 h at 1 00°C. 1 H NMR (400 MHz, CDCI 3 ) 
5 8.06 (s, 1H), 7.16-7.23 (m, 3H), 7.05 (d, 1H), 4.40 (q, 2H), 3.09 (t, 2H), 3.19-3.28 
(m, 4H), 2.83 (s, 3H), 2.62 (t, 2H), 2.08-2.17 (m, 2H), 1 .87-1.95 (m, 2H), 1.39 (t, 3H); 
MS 445 (MH + ). 

Step B: 2-(3-{[3-f3-Ch loro-phenylVpropvl1-methanesulfonvl-amino>-DropvlVthiazole-4- 
10 carboxvlic acid . 1 H NMR (400 MHz, CDCI 3 ) 8 8.22 (s, 1H), 7.21-7.25 (m, 2H), 7.12- . 
7.16 (m, 2H), 3.20-3.30 (m, 4H), 3.07 (t, 2H), 2.86 (s, 3H), 2.63 (t, 2H), 2.05-2.12 (m, 
2H), 1.86-1.94 (m, 2H); MS 415 (M + -1). 

Example 108 

2-{3-[(4-Butyl-benzyl)-methanesulfonyl-amino]-propyl}-thiazole-4-carboxylic acid 
1 5 Step A: 2-{3-f(4-Butvl-benzvlVmethanesulfonvl-amino>propv lMhiazole-4-carboxvlic 
acid ethvl ester . Reaction time of 5 h at 100°C. 1 H NMR (400 MHz, CDCI 3 ) 8 8.00 (s, 
1H), 7.21 (d, 2H), 7.11 (d, 2H), 4.38 (q, 2H), 4.33 (s, 2H). 3.23 (t, 2H), 2.96 (t, 2H), 
2.78 (s, 3H), 2.56 (t, 2H), 1.96-2.03 (m, 2H), 1.50-1.58 (m, 2H), 1.37 (t, 3H), 1.26- 
1.33 (m, 2H), 0.89 (t, 3H); MS 439 (M+1). 
20 Step B: 2-{3-[(4-Butvl-benzyl)-methanesulfonyl-am inol-propvll-thiazole-4-carboxvlic 
acid . 1 H NMR (400 MHz, CDCI 3 ) 8 8.15 (s, 1H), 7.25 (d, 2H). 7.12 (d, 2H), 4.32 (s, 
2H), 3.22-3.28 (m, 2H), 2.88-2.91 (m, 2H), 2.88 (s, 3H), 2.57 (t, 2H), 1.87 (m, 2H), 
1 .54 (m, 2H), 1 .27-1 .32 (m, 2H), 0.90 (t, 3H); MS 409 (M-1 ). 

Example 109 

25 (5-{[(4-lsobutyl-benzyl)-methanesulfonyl-amino]-methyl}-thiophen-2-yl)-aceticacid 
Step A: (5-{[(4-lsobutvl-benzvh-methanesulfonvl-aminol-methvl>-thioDhen-2-vlVacetic 
acid methyl ester . Reaction time of 24 h at room temperature, 
step B: (5-{[(4-lsobMty|-benzyi)-rnethanesulfQnyl-amino]-methyl}-thiophen-2-vl)-acetic 

acid. 1 H NMR (400 MHz, CDCI 3 ) 8 6.80-7.32 (m, 6H), 4.40 (s, 2H), 3.80 (s, 2H), 2.75 
30 (s, 3H), 1 .80 (m, 2H), 0.85 (d, 6H); MS 394 (M-1 ). 

Example 110 

2-{3-[(4-Butyl-benzyl)-methanesulfonyl-amino]-propyl}-thiazole-4-carboxylicacid 
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Step A: 2-f3-ff4-Butvl-benzylVmetha nfisulfonvl-amino1-DroDvll-thiazQle-4-carboxvlic 
acid ethvl ester . Reaction time of 5 h at 100°C. 1 H NMR (400 MHz, CDCI 3 ) 8 8.00 (s, 
1H), 7.21 (d, 2H), 7.1 1 (d, 2H), 4.38 (q, 2H), 4.33 (s, 2H), 3.23 (t, 2H), 2.96 (t, 2H), 
2.78 (s, 3H), 2.56 (t, 2H), 1.96-2.03 (m, 2H), 1.50-1.58 (m, 2H), 1.37 (t, 3H). 1.26- 
5 1.33 (m,2H), 0.89 (t,3H); MS439(M + +1). 

Step B: 2-{3-rr4-Butvl-benzyh-methanesulfonvl- aminol-DroDvl}-thia2ole-4-carboxvlic 
acid. 1 H NMR (400 MHz, CDCI 3 ) 8 8.15 (s, 1H), 7.25 (d, 2H), 7.12 (d, 2H), 4.32 (s, 
2H), 3.22-3.28 (m, 2H), 2.88-2.91 (m, 2H), 2.88 (s, 3H), 2.57 (t, 2H), 1.87 (m, 2H), 
1.54 (m, 2H), 1.27-1.32 (m, 2H). 0.90 (t, 3H); MS 409 (M + -1). 

10 Example 1 1 1 

7-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-heptanoic acid 
Step A: 2-[2-(3.5-Dichloro-phenoxy)-ethyl]-isoindole-1.3-dione . A solution of 1 -(2- 
bromo-ethoxy)-3,5-dichloro-benzene (2.41 g, 8.93 mmol) and potassium phthalimide 
(2.00 g, 10.64 mmol) in DMF (7.6 mL) was heated at 85°C for 1 h. The reaction was 

15 cooled to room temperature and chloroform was added. The organic solution was 
washed with 0.2 N aqueous NaOH followed by water. The organic solution was dried 
(Na 2 S0 4 ), filtered, and concentrated. The residue was suspended in Et 2 0 and the 
solid was collected by filtration to provide the title compound (2.21 g). 1 HNMR (400 
MHz, CDCI 3 ) 8 7.82 (m, 2H), 7.77 (m, 2H), 6.89 (m, 1H), 6.88 (m, 2H), 4.16 (t, 2H), 

20 4.05 (t, 2H); MS 336 (M+). 

Step B: 2-(3.5-Dichloro-phenoxylethvlamine . A solution of 2-[2-(3,5-dichloro- 
phenoxy)-ethyl]-isoindole-1,3-dione (1.29 g, 3.84 mmol) and hydrazine hydrate (202 
mg, 4.05 mmol) in MeOH (16 mL) was heated at reflux for 2 h. The mixture was 
cooled to room temperature and Et 2 0 was added. The suspension was shaken with 

25 40% aqueous potassium hydroxide. The aqueous solution was extracted with Et 2 0 
(3x) and the combined organic layers were dried (K 2 C0 3 ), filtered, and concentrated 
to provide the title compound (870 mg). 1 HNMR (400 MHz, CDCI 3 ) 8 6.95 (m, 1H), 
6.80 (m, 2H), 3.95 (m, 2H), 3.07 (t, 2H), 1.70 (bs, 2H). 
Step C: N-r2-(3.5-Dichloro-phenoxy^-ethyl1-methanesulfonamide. The title 

30 compound was prepared from 2-(3,5-dichloro-phenoxy)-ethylamine, Et 3 N, and 

methanesulfonyl chloride using the procedure described in Step 2 of Preparation A1. 
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Recrystallization from EtOH provided the title compound. 'HNMR (400 MHz, CDCI 3 ) 
5 6.93 (m, 1H), 6.74 (m, 2H), 5.09 (m, 1H), 4.01 (t, 2H), 3.47 (q, 2H), 2.96 (s, 3H). 
Ste p D: 7^r2-f3.5-DichlQro-Dhenoxv^-6thvn-mfi thanesulfonvl-amino)-hePtanoic acid 
ethvl ester . A solution of NaH (60% in oil, 338 mg, 8.45 mmol) in DMF (23 mL) was 

5 cooled to 0°C followed by addition of N-[2-(3,5-dichloro-phenoxy)-ethyl]- 
methanesulfonamide (2.0 g, 7.04 mmol). The reaction was stirred at room 
temperature for 0.5 h and was cooled to 0°C followed by addition of ethyl 7- 
bromoheptanoate (2.0 g, 8.45 mmol). The reaction was heated at 65°C for 3 h and 
was cooled to room temperature. EtOAc was added and the organic solution was 

10 washed consecutively with 1N HCI, water, and brine. The organic solution was dried 
(MgS0 4 ), filtered, and concentrated. Purification by flash chromatography (4:1 
hexanes:EtOAc) provided the title compound (2.84 g). 1 HNMR (400 MHz, CDCI 3 ) 5 
6.95 (m, 1H), 6.75 (m, 2H), 4.06 (m, 5H), 3.56 (t. 2H), 3.22 (t, 2H), 2.86 (s, 3H), 2.26 
(t, 2H), 1.60 (m, 4H), 1.32 (m, 4H), 1.22 (t, 3H). 

15 Step E: 7-ff2-f3 5-DichlQro-nhenoxvVethv l]-methanesulfonvl-amino>-heptanoiC acid- 
The title compound was prepared from 7-{[2-(3,5-dichloro-phenoxy)-ethyl]- 
methanesulfonyl-amino}-heptanoic acid ethyl ester using the procedure described in 
Step B of Example 1 with 2N NaOH. Purification by flash chromatography (1% 
MeOH in CH 2 CI 2 ) provided the title acid. 1 HNMR (400 MHz, CDCI 3 ) 8 6.95 (m, 1H), 

20 6.75 (m, 2H), 4.07 (t, 2H), 3.56 (t, 2H), 3.23 (t, 2H), 2.86 (s, 3H). 2.33 (t, 2H), 1 .61 (m, 
4H), 1.33 (m, 4H); MS 411 (M-1). 
Example numbers 1 12-122 are not used in this specification 

Examples 123-137 

Examples 123-137 were prepared in an analogous manner to Example 1 starting with 
25 the appropriate alkylating agents and sulfonamides in the alkylation Step A followed 
by ester hydrolysis in Step B with variations in reaction temperature and time in Step 
A as noted. 

Example 123 

[5-({[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-methyl)-thiophen-2-yl]- 

30 acetic acid 

Step A: r5-f {[3-f3-Chlorn-phenvn-DroDv n -methanes u lf o n vl-amino)-m ethyl)-thiOPhen-2- 
yl]- acetic acid methyl ester . Reaction time of 24 h at room temperature. 



WO 98/28264 



-171- 



PCT7IB97/01417 



Step B: f5-f(f3-(3-Chloro-phenvlVDroDvll-methanesulfonvl-amino}-m6thvlVthioDhen-2- 
yl]- acetic acid . 1 H NMR (400 MHz, CDCI 3 ) 8 7.06-7.36 (M, 4H), 6.86 (m, 2H), 4.40 
(s, 2H), 3.80 (s, 2H), 2.90 (s, 3H), 3.00 (t, 2H, J=7.0), 2.40 (t, 2H, J=7.0), 1.70 (m, 
2H); MS399(M-1). 
5 Example 124 

[5-({[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-methyl)-thiophen-2-yl]- 

acetic acid 

Step A: f5-af2-(3.5-Dichloro-phenoxv^-ethy[1-methanesulfonvl-amino)-methyn- 
thiophen-2-vll-acetic acid methvl ester . Reaction time of 24 h at room temperature. 
1 0 Step B: [5-af2-G.5-Dichloro-phenoxvVethvl]-me thanesulfonyl-aminoVmethylV 

thiophen-2-vl]-acetic acid . 1 H NMR (400 MHz, CDCI 3 ) 6 6.60-7.60 (m, 5H), 4.60 (s, 
2H), 4.1 0 (m, 2H), 3.80 (s, 2H), 3.60 (m, 2H), 2.90 (s, 3H); MS 436 (M-1 ), 438 
(M+1). 

Example 125 

1 5 (5-{[(4-Butyl-benzyl)-methanesulfonyl-amino]-methyl}-thiophen-2-yl)-acetic acid 
Step A: (5-{[(4-Butyl-penzy|)-methanegMlfQPyl-amino]-methyl}-triiophen-2-y|)-acetic 
acid methvl ester . Reaction time of 24 h at room temperature. 
Step B: (5-ff(4-Butvl-benzvn-methanesulfonvl-aminol-methyl)-thiophen-2-vh-acetic 
acjd. 'H NMR (400 MHz, CDCI 3 ) 8 7.00-7.30 (m, 4H), 6.80 (d, 1H, J=4.0), 6.70 (d, 

20 1 H. J=4.0), 4.40 (s, 2H), 4.30 (s, 2H), 3.80 (s, 2H), 2.90 (s, 3H), 2.60 (m, 2H), 1 .60 
(m, 2H), 1 .30 (m, 2H), 0.90 (t, 3H, J=7.0); MS 394 (M-1 ). 

Example 126 

5-(3-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-propyl)-furan-2- 

carboxylic add 

25 Step A: 5-f3-ff2-f3.5-Dichloro-phenoxvVethyl]-methanesulfonyl-aminoVpropyl)-furan- 
2-carboxylic acid methyl ester . Reaction time of 72 h at room temperature; MS 450 
(M+1). 

Step B: 5-(3-fr2-f3.5-Dichloro-phenoxvVethvl]-methanesulfonvl-aminoVpropvn-furan- 
2-carboxvlicacid . 1 H NMR (400 MHz, CDCI 3 ) 8 6.80-7.70 (m, 5H), 6.19 (d, 1H, 
30 J=3.8), 4.20 (t, 2H, J=7.0), 3.80 (m, 2H), 3.25-3.40 (m, 4H), 2.95 (s, 3H), 2.65 (m, 
2H), 1 .80-2.00 (m, 2H); MS 435 (M-1), 436 (M+1). 
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Sample 127 

Trans-5-(3-{[3-(3,5-Dichloro-phenyl)-ally0-methanesulfonyl-amino}-propyl)-furan-2- 

carboxylic acid 

Step A: Trans-5-f3-{[3-f3.5-DichlorQ-phenvn-all yl]-methanesulfonyl-amino}-propylV 
5 furan-2-carboxylic acid methyl ester . Reaction time of 72 h at room temperature; MS 
446 (M+). 

Step B: Trans-5-(3-{[3-f3.5-Dichloro-phenvn-allvl1-methanesulfonvl-amino)-propylV 
furan-2-carboxvlicacid . 1 H NMR (400 MHz, CDCI 3 ) 5 7.00-7.50 (m, 4H), 6.00-6.60 
(m, 3H), 4.00 (d, 2H, J=5.0), 3.20 (m, 2H), 2.60-2.70 (m, 2H), 1 .70-2.00 (m, 2H); MS 
10 430(M-1),432(M+1). 

Example 128 

3-(2-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-ethyl)-benzoic acid 
Step A: 3-r2-{[2-f3.5- Dichloro-phenoxvVethvl]-methanesulfonvl-aminoVethvlVbenzoic 
acid methvl ester . Reaction time of 2 h at room temperature; MS 446 (M+). 
1 5 Step B: 3-(2-{r2-(3.5-Dichloro-phenoxvl-ethviymethanesulfonvl-amino)-ethvlVbenzoic 
acid . 1 H NMR (400 MHz, CDCI 3 ) 5 6.80-7.90 (m, 7H), 4.20 (t, 2H, J=6.7), 3.20-3.30 
(m, 4H), 2.85 (s, 3H), 2.30 (t, 2H, J=6.8); MS 431 (M-1). 

Example 129 

[3-(3-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-propyl)-phenyl]-acetic 

20 acid 

Step A: [3-f3-{r3-f3-ChlQro-phenvn- prQpvll-methanesulfonvl-aminoVDroDvlVDhenvn- 
acetic acid methyl ester . Reaction time of 2 h at room temperature. 1 H NMR (400 
MHz, CDCI 3 ) 8 7.03-7.29 (m, 8H), 3.68 (s, 3H), 3.59 (s, 2H), 3.15-3.20 (m, 4H), 2.80 
(s, 3H), 2.58-2.64 (m, 4H), 1.84-1.94 (m, 4H). 

25 Step B: [3-f3-{r3-f3-Chloro-phenvl)-propvn-methanesulfonvl-aminoVpropyl)-phenvn- 
acetic acid . 1 H NMR (400 MHz, CDCI 3 ) 8 7.02-7.29 (m, 8H), 3.61 (s, 2H), 3.14-3.19 
(m, 4H), 2.78 (s, 3H), 2.57-2.80 (m, 4H), 1.82-1.93 (m, 4H). 

Example 130 

5-{3-[(3-Benzo[1,3]dioxol-5-yl-propyl)-methanesulfonyl-amino)-propyl}-thiophene-2- 
30 carboxylic acid 

Step A: 5-{3-f(3-Be nzQ[1.31dioxol-5-yl-propyn-methanesulfonyl-amino1-propyl>- 
thiophene-2-carboxylic acid methyl ester . Reaction time of 2 h at room temperature. 
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1 H NMR (400 MHz, CDCI 3 ) 8 7.61 (d, 1H), 6.79 (d, 1H), 6.58-6.72 (m, 3H), 5.91 (s, 
2H), 3.85 (s, 3H), 3.14-3.21 (m, 4H), 2.87 (t, 2H), 2.80 (s, 3H), 2.55 (t, 2H), 1.82-1.99 
(m.4H). 

Step B: 5-f3-rf3-Benzon.31dioxol-5-vl-propylV methanesulfonvl-amino]-propvl}- 
5 thiophene-2-carboxvlic acid . 1 H NMR (400 MHz, CDCI 3 ) 5 7.70 (d. 1 H), 6.83 (d, 1 H), 
6.59-6.73 (m, 3H), 5.91 (s, 2H), 3.15-3.22 (m, 4H), 2.89 (t, 2H), 2.81 (s, 3H), 2.55 (t, 
2H), 1.83-2.01 (m, 4H); MS 424 (M-1). 

Example 131 

(3-{[(4-lsobutyl-benzyl)-methanesulfonyl-amino]-methyl}-phenyl)-aceticacid 
1 0 Step A: (3-{K4-lsobu tyl-benzvh-methanesulfonvl-amino]-methvl}-phenyn-acetic acid 
methyl ester . Reaction time of 2 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 
7.20-7.32 (m, 6H), 7.1 1 (d. 2H), 4.30 (d, 4H), 3.69 (s, 3H), 3.62 (s, 3H), 3.62 (s, 3H), 
2.75 (s, 3H), 2.46 (s, 2H), 1.81-1.88 (m, 1H), 0.88 (d, 6H); MS 404 (M+1), 426 
(M+23). 

1 5 Step B: (3-ff(4-lsobutvl-benzvh-methanesulfonvl -amino1-methvl}-phenyn-acetic acid . 
1 H NMR (400 MHz, CDCI 3 ) 8 7.18-7.31 (m, 6H), 7.10 (d, 2H), 4.29 (d, 4H), 3.63 (s. 
2H), 2.73 (s, 3H), 2.45 (d. 2H), 1.80-1.87 (m, 1H), 0.88 (d, 6H). 

Example 132 

7-[(4-lsopropyl-benzyl)-methanesulfonyl-amino]-heptanoic acid 
20 Step A: 7-f(4-lsoDroDvl-benzvlVmethanesulfonvl-amino]-heptanoic acid ethvl ester. 

Reaction time of 24 h at room temperature. 1 H NMR (400 MHz, CDCI 3 ) 8 7.20-7.30 

(m, 4H), 4.35 (s, 2H), 4.10 (q, 2H), 3.15 (t, 2H), 2.85-2.95 (m, 1H), 2.80 (s. 3H), 2.25 

(t, 2H), 1.48-1.62 (m, 4H), 1.18-1.32 (m, 13H); MS 384 (M+1). 

Step B: 7-[(4-lsopropyl-benzvlVmethanesulfonyl-amino]-he pt apoic a cid. MS 356 
25 (M+1). 

Example 133 

7-{[2-(3,5-Difluoro-phenoxy)-ethyl]-methanesulfonyl-amino}-heptanoic acid 
Step A: 7-ff2-(3.5-Difluoro-phepoxy)-ethyri-methanegu|fopyl-amino}-heptanoicagid 
methvl ester . Reaction time of 24 h at 50°C. 1 H NMR (400 MHz, CDCI 3 ) 8 6.39-6.45 
30 (m. 3H), 4.08 (t, 2H), 3.65 (s, 2H), 3.58 (t. 2H), 3.23-3.27 (m, 2H), 2.88 (s, 3H), 2.30 
(t, 2H), 1.57-1.65 (m, 5H), 1.33-1.35 (m, 4H); MS 394 (M+1). 
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Step B: 7-/r2-f3.5-Difluoro-phenoxyVethvn-methanesulfonvl- amino}-heptanoic acid. 
1 H NMR (400 MHz, CDCI 3 ) 5 6.39-6.45 (m, 3H), 4.08 (t, 2H), 3.58 (t, 2H), 3.25 (t, 2H), 
2.35 (t, 2H), 1.64 (m, 5H), 1.24-1.37 (m, 4H); MS 380 (M-1). 

Example 134 

5 7-{[2-(3,5-Dimethyl-phenoxy)-ethyl]-methanesulfonyl-amino}-heptanoicacicl 
Step A: 7-{[2-(3.5-Dimethvl-phenoxv)-ethvl1-me thanesulfonvl-amino>-heptanoic acid 
methyl ester . Reaction time of 24 h at 50°C. 1 H NMR (400 MHz, CDCI 3 ) 8 6.61 (s, 
1H), 6.49 (s, 2H), 4.06-4.14 (m, 2H), 3.65 (s, 3H), 3.61 (t, 2H), 3.26 (t, 2H), 2.90 (s, 
3H), 2.27-2.33 (m, 8H), 1.55-1.63 (m, 4H), 1.25 (bs, 4H); MS 385 (M+1). 

1 0 Step B: 7- {[2-(3.5-Dimethyl-phenoxvVethvn-methanesulfonvl-amino>-heptanoic acid . 
1 H NMR (400 MHz, CDCI 3 ) 5 6.61 (s, 1H), 6.49 (s, 2H), 4.06-4.07 (m, 2H), 3.59-3.61 
(m, 2H), 3.27 (t, 2H), 2.91 (s, 3H), 2.34 (t, 2H), 2.27 (s, 6H), 1.63-1.65 (m, 4H), 1.36 
(bs,4H); MS 370 (M-1). 

Example 135 

1 5 (2-{3-[(4-Butyl-benzyl)-methanesulfonyl-amino]-propyl}-phenyl)-acetic acid 

Step A: f2-{3-f(4-Butvl -benzvn-methanesulfonvl-amino1-DroDvlVDhenviVacetic acid 
methvl ester . 1 H NMR (400 MHz, CDCI 3 ) 8 7.11-7.23 (m, 7H), 6.99-7.01 (m, 1H), 
4.31 (s, 2H), 3.63 (s, 3H). 3.54 (s, 2H), 3.19 (t, 2H), 2.78 (s, 3H), 2.49-2.59 (m, 4H), 
1.72-1.80 (m, 2H), 1.54-1.59 (m, 2H), 1.27-1.36 (m. 2H), 0.89 (t, 3H); MS 432 

20 (M+1). 

Step B: (2-{3-fM-Butvl-benzvn-methanesulfo nyl-aminol-propyl}-phenvh-acetic acid. 
1 H NMR (400 MHz, CDCI 3 ) 8 7.13-7.27 (m, 7H), 7.02 (d, 1H), 4.32 (s, 2H), 3.59 (s, 
2H), 3.21 (t, 2H), 2.79 (s, 3H), 2.50-2.61 (m, 4H), 1.73-1.81 (m, 2H), 1.54-1.62 (m, 
2H), 1.29-1.38 (m, 2H), 0.92 (t, 3H); MS 416 (M-1). 

25 Example 136 

5-(3-{[2-(Benzo[1,3]dioxol-5-yloxy)-ethyl]-methanesulfonyl-amino}-propyl)-thiophene- 

2-carboxylic acid 

Step A: 5-(3-{[2-(Benzori.31dioxol-5 -yloxvVethyl1-methanesulfonvl-aminoVDropylV 
thiophene-2-carboxvlic acid methvl ester . Reaction time of 24 h at room temperature. 
30 1 H NMR (400 MHz, CDCI 3 ) 8 7.61 (d, 1H), 6.80 (d, 1H), 6.67-6.70 (m, 1H), 6.41 (d, 
1H), 6.24-6.27 (m, 1H), 5.91 (s, 2H), 4.03 (t, 2H), 3.85 (s, 3H), 3.59 (t, 2H), 3.33 (t, 
2H), 2.89 (s, 3H), 2.88-2.92 (m, 2H), 2.01-2.08 (m, 2H); MS 442 (M+1). 
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Step B: 5-r3-{f2-fBenzori.3]dioxol-5-v lnxvVfithvn-methanesulfonvl-aminol-prQPVl)- 
thiophene-2-carboxylic acid . 1 H NMR (400 MHz, CDCI 3 ) 8 7.69 (d. 1H), 6.84 (d, 1H), 
6.68 (d, 1H), 6.40 (s, 1H), 6.24-6.27 (m, 1H), 5.91 (s, 2H), 4.03 (t, 2H), 3.60 (t, 2H), 
3.34 (t, 2H), 2.90 (s, 3H), 2.90-2.94 (m, 2H), 2.02-2.10 (m, 2H); MS 426 (M-1). 
5 Example 137 

[3-({[2-(3-Chloro-phenoxy)-ethyl]-methanesulfonyl-amino}-methyl)-phenyl]-acetic acid 
Step A: r3.»f2-(3-Chloro-phenoxv>-e thvn-methanesulfonvl-annino)-methvn-phenvn- 
acetic acid methvl ester . 1 H NMR (400 MHz, CDCI 3 ) 8 7.15-7.33 (m, 5H), 6.93-6.95 
(m, 1H), 6.80-6.81 (m, 1H), 6.69-6.71 (m, 1H), 4.49 (s, 2H), 3.96-4.02 (m, 2H), 3.67 
1 0 (s, 2H), 3,54-3.67 (m, 4H), 2.94 (s, 3H). 

Step B: [3-f {[2-(3-ChlQrc-phenoxvVfithvp-methan fiRulfQnvl-aminoVmethvlVphenvn- 
acetic acid . 1 H NMR (400 MHz, CDCI 3 ) 8 7.13-7.33 (m, 5H), 6.91 (d, 1H), 6.78 (s, 
1H), 6.66-6.69 (m, 1H), 4.48 (s, 2H), 3.98 (t, 2H), 3.62 (s, 2H), 3.56 (t, 2H), 2.92 (s, 
3H). 

15 Example 138 

[3-(2-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-ethyl)-phenyl]-aceticacid 

Step A: AlkylatiPP 

[3-(2-{[3-f3-Chloro-phenvlVDro D vn-methanesulfonvl-amino)-ethvl)-Phenv ll-9Ceticacid 
tert-butyl ester . Step A was performed with the appropriate starting materials in an 
20 analagous manner to Step A of Example 1 with a reaction time of 24 h at room 
temperature; MS466(M+). 

StepB: Ester Hvdrolvsis 
f3-(2-{r3-f3-Chloro-phen ylVpropvl)-methanesulfonvl-amino)-ethvn-Phenvll-aceticacid. 
A solution of [3-(2-{[3-(3-chloro-phenyl)-propyl]-methanesulfonyl-amino}-ethyl)- 

25 phenyl]-acetic acid tert-butyl ester (1 70 mg, 0.36 mmol) in HCI/dioxane (5 mL) was 
stirred for 48 h at room temperature. The reaction was concentrated and the residue 
was taken up in dilute aqueous NaOH (10 mL, pH=9.3). The aqueous solution was 
washed with EtOAc (10 mL) and the layers were separated. The aqueous layer after 
extraction with EtOAc (10 mL) was acidified with dilute aqueous HCI to a pH of 2.5. 

30 After extraction of the acidic aqueous layer with EtOAc (1 0 mL) the organic solution 
was dried over MgS0 4 , filtered, and concentrated to afford the title compound as an 
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oil (20 mg). 1 H NMR (400 MHz, CDCI 3 ) 5 6.90-7.50 (m, 8H), 3.00-3.30 (m, 4H), 2.95 
(s, 3H), 2.45-2.85 (m, 4H), 1.80 (m, 2H); MS 408 (M-1). 

Examples 139-140 

Examples 139-140 were prepared in an analogous manner to Example 138 starting 
5 with the appropriate alkylating agents and sulfonamides in the alkylation Step A 
followed by ester hydrolysis in Step B with variations in reaction temperature and time 
in Step A as noted. 

t3-(2-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-ethyl)-phenyl]-acetic 

10 acid 

Step A: [3-(2-{[2-f3.5-nir.hlorQ-DhennxyVethyl)-m fithanesulfonvl-aminoVethvn- 
phenyl]-acetic acid tert-butyl ester . Reaction time of 4 h at room temperature. 
Step B: [3-^-{[2-(3.5-Dichloro-DhenoxvVethvn-m ethanesulfonvl-aminoVethvlV 
phftnyl]-araticacid . 1 H NMR (400 MHz, CDCI 3 ) 5 6.70-7.50 (m, 7H), 4.20 (m, 2H), 

1 5 3.25 (m, 4H), 2.95 (s, 3H), 2.35-2.65 (m, 2H); MS 445 (M-1 ). 

Example 140 

5-(3-{[3-(3-Chloro-phenyl)-propyl]-trifluoroacetyl-amino}-propyl)-th'ophene-2- 

carboxylic acid 

Step A: 5-(3-{[3-(3-Chlnrn-phenvh-D mpvlVtrifluoroacetvl-amino>-pronvn-thiOPhene-2- 
20 carboxvlic acid tert-hutvl ester . Reaction time of 24 h at room temperature. MS 508 
(M+18). 

Step B: R-r3-{[3-f3-Chinrn-phenvh-D rnpvn-trifluoroacetvl-amino)-nronvlHhiQPhene-2- 
carboxylicacid . 1 H NMR (400 MHz, CDCI 3 ) 8 6.60-7.80 (m, 6H), 3.22 (m, 4H), 2.80 
(m, 2H), 2.63 (m, 2H), 1.60-2.02 (m, 4H); MS 433 (M-1). 
25 Fxample 141 

(3-{[(2,3-Dihydro-benzo[1,4]dioxin-5-ylmethyl)-methanesulfonyl-amino]-methyl}- 

phenyl)-acetic acid 
Step A: Redu ctive Amination 
f3-ff(2.3-Dihvdro-henzon.41dioxin-5-vlmethyl-aminQl-m ethvlV-Dhenvn-acetic acid 
30 ethyl ester . To a solution of 1 ,4-benzodioxan-6-carboxyaldehyde (1 00 mg, 0.609 
mmol) and (3-aminomethyl-phenyl)-acetic acid ethyl ester hydrochloride (148 mg, 
0.645 mmol) in MeOH (2.5 mL) was added triethylamine (65 mg, 0.646 mmol). The 
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reaction was stirred for 3 h, was cooled to 0°C, and NaBH 4 (37 mg, 0.975 mmol) was 
added. After stirring at room temperature for 1 0 minutes, a 1 :1 mixture of saturated 
aqueous NaHC0 3 :H 2 0 was added. The product was extracted into CH 2 CI 2 and the 
organic solution was washed with water followed by brine. The organic solution was 
5 dried over MgS0 4l filtered, and concentrated to yield the title compound (202 mg). 
1 H NMR (400 MHz, CDCI 3 ) 5 7.14-7.27 (m, 4H), 6.84 (s, 1H), 6.78 (s, 2H), 4.22 (s, 
4H), 4.12 (q, 2H), 3.75 (s, 2H), 3.67 (s, 2H), 3.57 (s, 2H); MS 343 (M+1). 

Step B: Sulfonamide Formation 
f3- {[r2.3-Dihvdro-benzo[1.4]dioxin-5-ylmethyn-methanesulfonyl-amin o]-methyl}- 

1 0 phenyllacetic acid ethyl ester . To a soluton of (3-{[(2,3-dihydro-benzo[1 ,4]dioxin-5- 
ylmethyl-amino]-methyl}-phenyl)-acetic acid ethyl ester (200 mg, 0.585 mmol) and 
triethylamine (71 mg, 0.702 mmol) in CH 2 CI 2 (10 mL) was added methanesulfonyl 
chloride (0.05 mL, 0.643 mmol). The reaction was stirred for 16 h and was diluted 
with CH 2 CI 2 . The organic solution was washed with water followed by brine, dried 

1 5 over MgS0 4 , filtered, and concentrated. The product was purified by flash 

chromatography (20% EtOAc in hexanes to 40% EtOAc in hexanes) to provide the 
title compound (210 mg). 1 H NMR (400 MHz, CDCI 3 ) 5 7.20-7.31 (m, 4H), 6.75-6.82 
(m, 3H), 4.30 (s, 2H), 4.24 (s, 4H), 4.20 (s, 2H), 4.13 (q, 2H), 3.59 (s, 2H), 2.74 (s, 
3H), 1 .24 (t, 3H); MS 420 (M+), 437 (M+1 7). 

20 $tgpC; E$ter Hydrolysis 

r3-{[r2.3-Dihydro-ben zo[1.4]dioxin-5-vlmethvh-methanesulfonvl-amino1-methvl)- 
phenylVacetic acid . To a solution of (3-{[(2,3-dihydro-benzo[1 ,4]dioxin-5-ylmethyl)- 
methanesulfonyl-amino]-methyl}-phenyl)-acetic acid ethyl ester (210 mg, 0.5 mmol) in 
MeOH (3 mL) at 0°C was added aqueous NaOH (2N, 0.5 mL). The reaction was 
25 stirred at room temperature for 16 h and was diluted with 1 N HCI. The product was 
extracted into CH 2 CI 2 and the organic solution was washed with water followed by 
brine. The organic solution was dried over MgS0 4 , filtered, and concentrated to 
provide the title compound (165 mg). 1 H NMR (400 MHz, CDCI 3 ) 8 7.19-7.32 (m, 4H), 
6.73-6.81 (m, 3H), 4.29 (s, 2H), 4.22 (s, 4H), 4.18 (s, 2H), 3.63 (s, 2H), 2.75 (s, 3H). 
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Examples 142-162 

Examples 142-162 were prepared in an analogous manner to Example 141 starting 
with the appropriate aldehyde and amine reagents in Step A followed by formation of 
the desired sulfonamide in Step B and ester hydrolysis in Step C. 
5 Example 142 

(3-{[(5-Ethyl-thiophen-2-ylmethyl)-methanesulfonyl-amino]-methyl}- 

phenyl)-acetic acid 

Step A: f3-{f(5-Ethvl-thiophen-2-vlmethvn-amino1-methvl)-phenvn-acetic acid ethvl 
ester . 1 H NMR (400 MHz, CDCI 3 ) 8 7.15-7.29 (m, 4H), 6.70 (d, 1H), 6.59 (d, 1H), 
10 4.11-4.15 (m, 2H), 3.90 (s, 2H), 3.80 (s, 2H), 3.58 (s, 2H), 2.76-2.82 (m, 2H), 1.84 
(bs, 1H), 1.20-1.29 (m, 6H); MS 318 (M + +1). 

StepB: (3-{[(5-Ethyl-thiophen-2-ylmethyl)-methanesulfonyl-amino]-methyl}-phenyn- 
acetic acid ethvl ester . *H NMR (400 MHz, CDCI 3 ) 8 7.23-7.35 (m, 4H), 6.77 (d, 1H). 
6.63-6.64 (m, 1H), 4.40 (s, 2H), 4.38 (s, 2H), 4.15 (q, 2H), 3.62 (s, 2H). 2.82 (q, 2H), 
1 5 2.77 (s, 3H), 1 .23-1 .31 (m, 6H); MS 41 3 (M + +1 8). 

stepC: (3-{[(5-Ethyl-thiophen-2-ylmethyl)-methanesuifonyl-gmino]-methyi}-phenyl)- 

acetic acid . 1 H NMR (400 MHz, CDCI 3 ) 6 7.23-7.33 (m, 4H), 6.74 (s, 1H), 6.61 (s, 
1H), 4.38 (s, 2H), 4.36 (s, 2H), 3.66 (s, 2H), 2.80 (q, 2H), 2.75 (s, 3H), 1.25-1.30 (m, 
3H); MS366(M + -1). 

20 Example 143 

(3-{[Methanesulfonyl-(5-phenyl-furan-2-ylmethyl)-amino]-methyl}-phenyl)-acetic acid 
Step A: (3- {f(5-Phenvl-furan-2-vlmethyh-amino]-methyl)-phe nylVacetic acid methvl 
ester . 1 H NMR (400 MHz, CDCI 3 ) 8 7.62 (d, 2H), 7.34 (t, 2H), 7.14-7.29 (m, 5H), 6.55 
(d, 1 H), 6.24 (d, 1H), 3.81 (d, 4H), 3.66 (s, 3H), 3.59 (s, 2H), 1 .73 (bs, 1H). 

25 Step B: (3-{[Methanesulfonyl-(5-phenyl-furan-2-ylmethvl)-amino1-methyl>-phenvn- 
acetic acid methyl ester . 1 H NMR (400 MHz, CDCI 3 ) S 7.62 (d, 2H), 7.38-7.42 (m, 
2H), 7.23-7.38 (m, 5H), 6.60-6.61 (m, 1H), 6.34 (d, 1H), 4.37 (d, 4H), 3.69 (s, 3H), 
3.63 (s, 2H), 2.89 (s. 3H); MS 436 (M + +23). 

Step C: (3-{fMethanesulfonvl-(5-phenvl-furan-2-vlmethvh-amino1-methvlVDhenvlV 
30 acetic acid . 1 H NMR (400 MHz, CDCI 3 ) 8 7.60 (d, 2H), 7.37 (t, 2H), 7.22-7.33 (m, 
5H), 6.57 (d, 1H), 6.31 (d, 1H), 4.36 (s, 2H), 4.33 (s, 2H), 3.64 (s, 2H). 2.87 (s, 3H). 
398 MS (M + -1). 
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Example 144 

(3-{[(3-Hydroxy-4-propoxy-benzyl)-methanesulfonyl-amino]-methyl}-phenyl)-acetic 

acid 

Step A: (3-r(3-Hvdroxv-4-proDoxv-benzvlaminoVmethvl1-ph envl^-acetic acid methvl 
5 ester. 1 H NMR (400 MHz, CDCI 3 ) 8 7.24-7.30 (m, 3H), 7.16 (d, 1H), 6.91 (s, 1H), 
6.79 (s, 2H), 3.98 (t, 2H), 3.77 (s, 2H), 3.70 (s, 2H), 3.68 (s, 3H), 3.61 (s, 2H), 1.82 
(q, 2H), 1.03 (t, 3H); MS 365 (M + +22). 

Step B: (3-{[Methanesulfonvl-f 3-methanesulfonyloxy-4-propoxy-benzyl)-amino]- 
methvD-Dhenvl^-acetic acid methvl ester . 1 H NMR (400 MHz, CDCI 3 ) 8 7.31-7.17 (m, 
1 0 6H), 6.93 (d, 1 H), 4.28 (s, 2H), 4.23 (s, 2H), 3.97 (t, 2H), 3.68 (s, 3H), 3.61 (s, 2H), 
3.16 (s, 3H), 2.78 (s, 3H), 1.82 (m, 2H), 1.03 (t, 3H). 

Step C: (3-ff(3-Hvdroxv-4-Dropox v-benzvh-methanesulfonvl-amino1-methvl)-phenyn- 
acetic acid . 1 H NMR (400 MHz, CDCI 3 ) 8 7.34-7.20 (m, 4H), 6.84-6.78 (m, 3H), 4.31 
(s, 2H), 4.20 (s, 2H), 3.98 (t, 2H), 3.65 (s, 2H), 2.76 (s, 3H), 1.83 (m, 2H), 1.04 (t, 
15 3H). 

Example 145 

[3-({[2-(4-Chloro-phenylsulfanyl)-e%0-methanesulfonyl-amino}-methyl)-phenyl]- 

acetic acid 

MS414(M+). 

20 Example 146 

(3-{[Methanesulfonyl-(4-phenethylsulfanyl-benzyl)-amino]-methyl}phenyl)-acetic acid 
Step A: (3-irf4-Phenethvlsulfanvl-benzvlVaminQl -methyl}-phenvh-aceticacid methvl 
fiSiei. 1 H NMR (400 MHz, CDCI 3 ) 8 7.16-7.33 (m, 13H), 3.78 (d, 4H), 3.68 (s, 3H), 
3.61 (s, 2H), 3.12-3.16 (m, 2H), 2.89-2.93 (m, 2H); MS 406 (M+1). 

25 Step B: (3-ffMethanesulfonvl-(4-phenethvlsulfanvl- benzvlVamino]-methvll-Dhenvh- 
acetic acid methvl ester 1 H NMR (400 MHz, CDCI 3 ) 8 7.18-7.31 (m, 13H), 4.30 (d, 
4H), 3.69 (s, 3H), 3.61 (s, 2H), 3.13-3.19 (m, 2H), 2.84-2.94 (m, 2H), 2.78 (s, 3H); 
MS 505(M+22). 

Step C: (3-ffMethanesulfonvl-(4-Dhenethvlsulfanv l-benzvlVamino]-methvl)-phenvh- 
30 acetic acid. 1 H NMR (400 MHz. CDCI 3 ) 8 7.13-7.29 (m, 13H), 4.27 (d, 4H), 3.61 (s, 
2H), 3.12-3.16 (m, 2H), 2.88-2.92 (m, 2H), 2.76 (s, 3H); MS 468 (M-1). 
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Example 147 

[3-({[3-(3,5-Dichloro-phenoxy)-benzyl]-methanesulfonyl-arriino}-methyl)-phenyl]-acetic 

acid 

Step A: [3-( {[3-(3.5-Dichloro-phenoxylbenzvl1- amino}-methv lVphenvl]-acetic add 
5 methyl ester . 1 H NMR (400 MHz, CDCI 3 ) 5 7.21-7.33 (m, 4H), 7.15 (d, 2H), 7.03-7.04 
(m, 2H), 6.88-6.90 (m, 1H), 6.84 (s, 2H), 3.78 (d, 4H), 3.66 (s, 3H), 3.59 (s, 2H), 1.82 
(bs, 1H). 

Step B: [3-f{[3-(3.5-Dichloro-phenoxv^-benzyl]-methanesulfonyl-amino}-methvlV- 
phenvl]-acetic acid methvl ester . 1 H NMR (400 MHz, CDCI 3 ) 8 6.81-7.17 (m, 1 1H), 
1 0 4.31 (d, 4H), 3.65 (s, 3H), 3.58 (s, 2H), 2.80 (s, 3H). 

Step C: [3-({[3-(3.5-Dichloro-phenoxy)-benzyl]-methanesulfonyl-amino}-methyl)- 
phenyl]-acetic acid . 1 H NMR (400 MHz, CDCI 3 ) 8 7.07-7.35 (m, 8H), 6.92-6.93 (m, 
2H), 6.82 (s, 1H), 4.32 (d, 4H), 3.62 (s, 2H), 2.81 (s, 3H). 

Example 148 

1 5 (3-{[Methanesulfonyl-(4-pyrimidin-2-yl-benzyl)-amino]-methyl}-phenyl)-acetic acid 
Step A: (3-{f(4-Pyrimidin-2-vl-benzvn-aminol-methvl)-DhenvlVacetic acid methvl ester. 
1 H NMR (400 MHz, CDCI 3 ) 8 8.77 (d, 2H), 8.37 (d, 2H), 7.44 (d, 2H), 7.23-7.29 (m, 
3H), 7.14-7.16 (m, 2H), 3.86 (s, 2H), 3.79 (s, 2H). 3.66 (s, 2H), 3.60 (s, 2H); MS 348 
(M+1). 

20 Step B: (3-{[Methanesulfonvl-(4-Dvrimidin-2-yl-benzvlVamino ]-methvl)-phenvn-acetic 
acid methvl ester . 1 H NMR (400 MHz, CDCI 3 ) 8 8.83 (s, 2H), 8.43 (s, 2H), 7.44-7.49 
(m, 2H), 7.23-7.33 (m, 5H), 4.37-4.41 (m, 4H), 3.71 (s, 3H), 3.61-3.68 (m, 2H), 2.82 
(s,3H); MS 426 (M+1). 

Step C: f3-lfMethanesulfonvl-(4-pvrimidin-2-vl-benzylVaminol-methvlVp henvlVacetic 
25 acid. 1 H NMR (400 MHz, CDCI 3 ) 8 8.82 (d, 2H) 8.15 (d, 2H), 7.30 (d, 2H), 7.24-7.27 
(m, 3H), 7.15-7.17 (m, 1H), 7.03 (s, 1H), 4.42 (s, 2H), 4.37 (s, 2H), 3.52 (s, 2H), 2.90 
(s, 3H). 

Example 149 

(3-{[Methanesulfonyl-(4-thiazol-2-yl-benzyl)-amino]-methyl}-phenyl)-aceticacid 
30 Step A: (3-{K4-Thiazol-2-vl-benzvlVa mino]-methvl}-phenvh-acetic acid methvl ester. 
1 H NMR (400 MHz. CDCI 3 ) 8 7.82-7.91 (m, 3H), 7.38-7.40 (m, 2H), 7.22-7.29 (m, 
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4H). 7.14-7.16 (m, 1H), 3.82 (s, 2H), 3.78 (s, 2H), 3.66 (s. 3H), 3.59 (s, 2H); MS 353 
(M+1). 

Step B: f3-(rMethane$ulfonv[-f4-thiazol-2-vl-ben7vlV g mino1-mfithy l }-phenyn-acetic 
acid methyl ester. 1 H NMR (400 MHz, CDCI 3 ) 8 7.92 (d, 2H), 7.84 (d, 1H), 7.17-7.37 
5 (m, 7H), 4.33 (d, 4H), 3.67 (s, 3H), 3.59 (s, 2H), 2.80 (s, 3H); MS 431 (M+1 ). 

Step C: (3-ffMethanesulfonvl-r4-t hiazQl-2-vl-hfinzvh-aminn].methvl).phenvlVarfitir 
acid. 1 H NMR (400 MHz, CDCI 3 ) 5 6.98-7.85 (m, 10H), 4.30-4.40 (d, 4H), 3.45 (s, 
2H), 2.82 (s, 3H); MS 415 (M-1). 

Example 150 

1 0 (3-{[(4-Benzyl-3-hydroxy-benzyl)-methanesulfonyl-amino]-methyl}-phenyl)-acetic acid 
Step A: (3-{r(4-Benzvl-3-hvdroxv-benzvn.aminn] .methvlVphenvn-acetic aciri methyl 
fiSiei. 1 H NMR (400 MHz, CDCI 3 ) 8 7.24-7.43 (m, 1 1 H), 7.16 (d, 1H), 6.93 (d, 2H), 
3.78 (s, 2H), 3.74 (s, 2H), 3.68 (s, 3H), 3.61 (s, 2H); MS 376 (M+1). 
Step B: (S-f^-Benzvl-S-hvdroxv-benzvn-methanesMl f onvl-aminol-methvl^-Dhenvn- 
15 9ceticgcid methyl ester. 1 H NMR (400 MHz, CDCI 3 ) 5 7.20-7.43 (m, 12H), 6.94 (d, 
2H), 4.30 (s. 2H), 4.26 (s. 2H), 3.69 (s, 3H), 3.62 (s, 2H), 2.75 (s, 3H); MS 475 
(M+22). 

Step C: (3-{r(4-Bepzvl-3-hvdroxv-henzvn-methaneRiil f onvl-amino1-methvl}-phenylV 
acetic acid . 1 H NMR (400 MHz, CDCI 3 ) 8 7.20-7.43 (m, 12H), 6.93 (d, 2H), 4.29 (s, 
2H), 4.25 (s, 2H), 3.64 (s, 2H), 2.74 (s, 3H); MS 438 (M-1). 

Example 151 

(3-{[Methanesulfonyl-(4-pyrazin-2-yl-benzyl)-amino3-methyl}-phenyl)-acetic acid 
Step A: (3-{f(4-Pvra2in-2-vl-benzvh-amino>meth y|>-phenvn-arj»tic acid methvl ester 
1 H NMR (400 MHz, CDCI 3 ) 8 9.00 (s, 1H), 8.60 (s, 1H), 7.96-7.98 (m, 2H), 7.46-7.48 
(m, 2H), 7.1 1-7.30 (m, 4H), 3.77-3.88 (m, 4H), 3.58-3.69 (m, 5H); MS 348 (M+1). 
Step B: (3-{rMethanesulfonvl-(4-nvrazin-2.vl.hen7y h-aminoVmethvft-phenvn-acetic 
acid methyl e^ter- 1 H NMR (400 MHz, CDCI 3 ) 8 9.03 (s, 1H), 8.63-8.64 (m, 1H), 8.52 
(d, 1H), 8.00 (d, 2H), 7.46 (d, 2H), 7.21-7.34 (m, 4H), 4.41 (s, 2H), 4.36 (s, 2H), 3.70 
(s, 3H), 3.62 (s, 2H), 2.83 (s, 3H); MS 426 (M+1). 

Step C: (3-{rMethanesulfppYl- (4-pvrazin- 2-vl-benzvl)-amino]-methyl}-phenvn-acetic 
acid. 1 H NMR (400 MHz, CDCI 3 ) 8 8.96 (s, 1H), 8.61-8.62 (m, 1H), 8.56-8.57 (m, 
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1H), 7.78 (d, 2H), 7.34 (d, 2H), 7.16-7.30 (m, 3H), 7.05 (s, 1H), 4.42 (s, 2H), 4.38 (s, 
2H), 3.52 (s, 2H), 2.91 (s, 3H); MS 410 (M-1). 

Example 152 

(3-{[Methanesulfonyl-(4-phenoxy-benzyl)-amino]-methyl}-phenyl)-acetic acid 
5 Step A: f3-(f(4-Phenoxv-benzvlVaminoymethyl>-phenvl Vaceticacid methyl ester . 1 H 
NMR (400 MHz, CDCI 3 ) 8 7.20-7.34 (m, 7H), 7.17-7.19 (m, 2H), 7.06-7.1 1 (m, 2H), 
6.96-7.00 (m, 4H), 3.79 (d, 4H), 3.69 (s, 3H), 3.63 (s, 2H); MS 362 (M+1). 
Step B: (3-(fMethanesulfonvl-(4-phenoxv-benzylV amino1-metrivlVDhenvh-aceticacid 
methyl ester . 1 H NMR (400 MHz, CDCI 3 ) 5 7.20-7.37 (m, 9H), 7.12 (t, 1H), 6.95-7.01 
10 (m, 3H), 4.32 (d, 4H), 3.69 (s, 3H), 3.62 (s, 2H), 2.79 (s, 3H); 457 (M+1 8). 

Step C: (3-(fMethanesulfonvl-(4-Dhenoxv-ben2v h-amino>methvlVphenvlVaceticacid . 
1 H NMR (400 MHz, CDCI 3 ) 8 7.22-7.36 (m, 9H), 7.12 (t, 1H), 6.94-7.01 (m, 3H), 4.32 
(d, 4H), 3.65 (s, 2H), 2.79 (s. 3H); MS 424 (M-1). 

Example 153 

1 5 [3-({Methanesulfonyl-[4-(4-methyl-[1 ,2,3]triazol-1 -yl)-benzyl]-amino}-methyl)-phenyl]- 

acetic acid 

Step A: f3-ar 4-(4-Methvl-f1 .2.3ltriazol-1 ■vn-benzvl] -amino}-methv lVphenyl]-acetic 
acid methvl ester . 1 H NMR (400 MHz, CDCI 3 ) 8 7.55 (d, 2H), 7.33 (d, 2H), 7.16-7.30 
(m, 4H), 3.84 (t, 2H), 3.77 (s, 4H), 3.68 (s, 3H), 3.61 (s, 2H), 2.59 (t, 2H), 2.31 (bs, 
20 1H),2.14(t,2H); MS353(MH+). 

Step B: r3-((Methanesulfonvl-r4-(4-methvl-[1.2.3ltriazol-1-ylVbenzyn-amino>-methyl)- 
phenvlj-acetic acid methvl ester . 1 H NMR (400 MHz, CDCI 3 ) 8 7.61 (d, 2H), 7.20- 
7.33 (m, 6H), 4.30 (s, 4H), 3.86 (t, 2H), 3.69 (s, 3H), 3.62 (s, 2H), 2.77 (s, 3H), 2.61 
(t, 2H), 2.17 (t, 2H). 

25 Step C: f3-f{Methanesulfonvl-f4-(4- methvl-ri.2.31triazol-1-vlVbenzyl]-amino>-methylV- 
Phenvll-acetic acid . 1 H NMR (400 MHz, CDCI 3 ) 8 7.43 (d, 2H), 7.14-7.31 (m, 5H), 
7.05 (s, 1H), 4.28 (d, 4H), 3.82 (t, 2H), 3.50 (s, 2H), 2.82 (s, 3H), 2.60 (t, 2H), 2.13 (t, 
2H). 

Example 154 

30 [3-({Methanesulfonyl-[4-(2-oxo-pyrrolidin-1-yl)-benzyl]-amino}-methyl)-phenyl]-acetic 

acid 
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Step A: r3-ar4-(2-Oxo-Dvrrolidin-1-vn-benzvn-amin ol-methvh-phenv[]-acetic acid 
methyl ester- 1 H NMR (400 MHz, CDCI 3 ) 8 7.63-7.68 (m, 1H), 7.52-7.58 (m, 2H), 
7.41-7.47 (m, 2H), 7.17*7.36 (m, 4H), 3.90 (s, 2H), 3.83 (s, 2H), 3.69 (s, 3H), 3.63 (s, 
2H), 2.34 (s, 3H); MS 351 (MH+). 
5 Step B: r3-aiVlethanesulfonvl-r4-^2-oxQ-pvrrQlidin-1 -vlVben7vll-aminQ\-methyn- 

phenyll-acetjc acid methyl ester. 1 H NMR (400 MHz, CDCI 3 ) 5 7.57 (s, 1H), 7.41-7.48 
(m, 4H), 7.25-7.30 (m, 1H), 7.17-7.20 (m, 3H), 4.36 (s, 2H), 4.14 (s, 2H), 3.68 (s. 3H), 
3.61 (s, 2H), 2.86 (s, 3H), 2.33 (s, 3H). 

Step C: f3-aMethanesulfonvl-f4-r? -oxo-pvrrolidin-1-vn-benzyl]-amino^-mfithvh- 
10 phenvn-acetjcacjd. 1 H NMR (400 MHz, CDCI 3 ) 5 7.58 (s, 1H), 7.13-7.39 (m, 8H), 
4.40 (s, 2H), 4.37 (s, 2H), 3.56 (s, 2H), 2.91 (s, 3H), 2.29 (s, 3H). 

Example 155 

5-{3-f(2.3-Dihvdro-benzof1.41dioxin-6-vlm ethvlVmfithanesulfonvl-aminoypropvl)- 

thiophene-2-carhnyylir. arid 

15 Step A: 5-(3 -f(2,3-Dihv dro-benzori .41dio x in-6-vlmethyn-amino1-nronvMhiophene-2- 
carboxylic gcid methyl ester. In Step A, triethylamine was replaced by N,N- 
diisopropylethylamine. MS 348(M+1). 

Step P: 5-|3-f(2.3-Pihvdro-benzori.41dioxin-6-vlmeth vlVmethanesulfonyl-aminol- 

Propvl)-thiODhene-2-rarhny ylic acid methvl f»stf>r MS443(M+18). 

20 Step C; 5-l3-r(2.3-Dihvdro-benzori.41dioxin-6- V lmet hvlVmethanesulfonvl-aminol- 

Pr0PVl)-thiophene-2-carhnxylic aciri 1 H NMR (400 MHz, CDCI 3 ) 8 7.70 (d, 1H, 
J=3.8), 6.50-6.80 (m, 4H), 4.40 (s, 2H), 3.23 (m, 2H), 2.80 (m, 2H), 1.70 (m, 2H,); 
MS 400 (M+1), 398 (M-1). 

Example 156 

25 (3-{[(4-Ethoxy-benzyl)-methanesulfonyl-amino]-methyl}-phenyl)-aceticacid 

1 H NMR (400 MHz, CDCI 3 ) 8 7.16-7.31 (m, 6H), 6.83 (d, 2H), 4.27 (s, 2H), 4.22 (s, 
2H), 3.99 (q, 2H), 3.62 (s, 2H), 2.71 (s. 3H). 1.38 (t, 3H); 376 (M-1). 

Example 157 

(3-{[(4-Dimethylamino-benzyl)-methanesulfonyl-amino]-methyl}-phenyl)-acetic acid 
30 1 H NMR (400 MHz, CDCI 3 ) 8 7.14-7.37 (m, 6H), 6.66 (d, 2H), 4.27 (s, 2H), 4.19 (s, 
2H), 3.61 (s, 2H), 2.91 (s, 6H), 2.69 (s, 3H); 375 (M-1). 
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Example 158 

(3-{[(4-Cyclohexyl-benzyl)-methanesulfonyl-amino]-nriethyl}-phenyl)-aceticacid 
1 H NMR (400 MHz, CDCI 3 ) 8 7.32-7.16 (m, 8H), 4.31 (s, 2H), 4.28 (s, 2H), 3.64 (s, 
2H), 2.75 (s, 3H), 2.48 (m, 1H), 1.83 (m, 5H), 1.38 (m, 5H). 
5 Example 159 

5-{3-[(4-Dimethylamino-benzyl)-methanesulfonyl-amino]-propyl}-thiophene-2- 

carboxylic acid 

Step A; 5-r3-f4-Dimethvlamino-benzvlami no^propvl].thiophene-2-carboxvlic acid 
methvl ester. The title compound of Step A was prepared following the procedure 
1 0 described in Step A of Example 141 except triethylamine was replaced with N,N- 
diisopropylethylamine. 

Step B: 5-(3-r(4-Dimethvlamino-benzvl>-mRthanesulfonvl-amino1-propyl)-thiophene- 
2-carboxvlic acid methvl ester . MS411 (M+1). 

StepC: 5-(3-r(4-Dimethvlamino-benzvlVmethanesulfonyl-amin o 1-DropvlHhiophene- 
15 2-cerbpxy|icacid. 1 H NMR (400 MHz, CDCI 3 ) 5 7.70 (d, 1H), 7.15 (d, 2H), 6.72 (m, 
3H), 4.43 (s, 2H), 3.22 (m, 2H), 2.95 (s, 6H), 2.85 (m, 2H), 2.80 (s, 3H), 1,82 (m, 2H); 
MS 395 (M-1). 

Example 160 

(3-{[Methanesulfonyl-(4-pentyl-benzyl)-amino]-methyl}-phenyl)-acetic acid 
20 Step A: (3-r(4-Pentvl-benzvlaminolmfi thviyphenvl}-acetic acid methvl ester . 1 H 

NMR (400 MHz, CDCI 3 ) 8 7.29-7.12 (m, 8H), 3.78 (s, 2H), 3.76 (s, 2H), 3.68 (s, 3H), 
3.61 (s, 2H), 2.57 (t, 2H), 1.59 (t, 2H), 1.59 (t, 2H), 1.31 (m, 4H), 0.88 (t, 3H); MS 340 
(M+1). 

Step B: (3-{[Methanesulfon yl-(4-pentyl-benzvn-amino]-methyl}-phenyn-acetic acid 
25 methyl ester- 1 H NMR (400 MHz, CDCI 3 ) 8 7.32-7.14 (m, 8H), 4.31 (s, 2H), 4.29 (s, 
2H), 3.69 (s, 3H), 3.62 (s, 2H), 2.75 (s, 3H), 2.59 (t, 2H), 1.59 (m, 2H), 1.31 (m, 4H), 
0.88 (t, 3H). 

Step C: (3-ffMethanesulfon yl-(4-pentyl-benzylVamino]-methvl}-phenyn-acetic acid . 
1 H NMR (400 MHz, CDCI 3 ) 8 7.34-7.13 (m, 8H), 4.31 (s, 2H), 4.28 (s, 2H), 3.66 (s, 
30 2H), 2.75 (s, 3H), 2.58 (t, 2H), 1 .59 (m, 4H), 1 .31 (m. 4H), 0.88 (t, 3H); MS 402 (M-1 ). 
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Example 161 

(3-{[(4-lsopropoxy-benzyl)-methanesulfonyl-amino]-methyl}-phenyl)-acetic acid 
Step A; (3-r(4-IS0Pr0P0XV-benzvlaminoVmethvn.phRnvl> -acetic acid methyl ester . 1 H 
NMR (400 MHz, CDCI 3 ) 8 7.29-7.15 (m, 6H), 6.84 (d, 2H), 4.52 (m, 1H), 3.78 (s, 2H), 
5 3.72 (s, 2H), 3.68 (s, 3H), 3.61 (s, 2H), 1 .32 (d, 6H). 

gtepB: (3-(r(4-lsopropoxv-benzvh-methanesulfn nvl-aminn1-methvl^-phenvh-acetic 
acid methyl ester. 1 H NMR (400 MHz, CDCI 3 ) 8 7.32-7.19 (m, 6H), 6.84 (d, 2H), 4.53 
(m, 1H), 4.30 (s, 2H). 4.25 (s, 2H), 3.69 (s, 3H), 3.66 (s, 2H), 3.62 (s, 2H), 2.75 (s, 
3H), 1.32 (d, 6H). 

10 Step C: (3-irf4-lsopropoxv-ben7vn.m ethanesulfQnvl-amino1-methvl\-Dhenvn-acetic 
3£jd. 1 H NMR (400 MHz, CDCI 3 ) 8 7.33-7.17 (m, 6H), 6.83 (d. 2H), 4.52 (m, 1H), 
4.29 (s, 2H), 4.24 (s, 2H), 3.65 (s, 2H), 2.74 (s, 3H), 1.32 (d, 6H); MS 390 (M-1). 

Example 162 

(3-{[Methanesulfonyl-(4-pyrimidin-5-yl-benzyl)-amind]-methyl}-phenyl)-acetic acid 
15 Step A: (3-f(4-Pvrimidin-5-vl-benzvlaminn Vmethvl]-phRnvlVacetic acid . 1 H NMR (400 
MHz, CDCI 3 ) 8 9.19 (s, 1H), 8.95 (s, 2H), 7.52 (m, 4H), 7.32-7.15 (m, 4H), 3.88 (s. 
2H), 3.82 (s, 2H). 3.69 (s, 3H), 3.63 (s, 2H). 

StepB: (3-(rMethanesulfonvl-(4-nvrimidin-5-vl-h enzvh-amino]-methvlVphenvh-acetin 
acid methvl ester MS425(M+). 
20 StePC; (3-(rMethanesulfonvl-(4-pvrimidin-5-vl-ben7yh -aminol-methylVphenvn-acetic 
acid. 1 H NMR (400 MHz, CDCI 3 ) 8 9.20 (s, 1H), 8.95 (s, 2H), 7.52 (d, 2H), 7.43 (d, 
2H), 7.34-7.15 (m, 4H), 4.41 (s, 2H), 4.37 (s, 2H), 3.65 (s, 2H), 2.86 (s, 3H); MS 410 
(M-1). 

Example 163 

25 (3-{[Methanesulfonyl-(4-methyl-benzyl)-amino]-methyl}-phenyl)-aceticacid 

Step A: Red uctive Amination 
f3-(rf4-Methvl-benzvlVamino1-methyl}-Dhenvn-acetic acid ethvl ester . A solution of 4- 
methylbenzylamine (0.097 mL, 0.76 mmol) and (3-formyl-phenyl)-acetic acid ethyl 
ester (138 mg, 0.72 mmol) in MeOH (2 mL) was stirred for 3 h at room temperature. 
30 The reaction was cooled to 0°C and NaBH 4 (43 mg, 1 .1 5 mmol) was added. After 
stirring at room temperature for 10 minutes, a 1:1 mixture of saturated aqueous 
NaHC0 3 :H 2 0 was added. The product was extracted into CH 2 CI 2 (3x) and the 
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organic solution was dried over MgS0 4> filtered, and concentrated to yield the title 
compound (231 mg). 1 H NMR (400 MHz, CDCI 3 ) 8 7.13-7.30 (m, 8H), 4.14 (q, 2H), 
3.83 (d, 4H), 3.78 (s, 2H), 2.34 (s, 3H), 1.25 (t, 3H); MS 298 (M+1). 

Step B: Sulfonamide Formation 
5 (3-{fMethgnesulfonvl-(4-methvl-benzvlVa m inol-methyl)-phenvn-acetir arid rthy l 
ester. To a solution of (3-{[(4-methyl-benzyl)-amino]-methyl}-phenyl)-acetic acid ethyl 
ester.(119 mg, 0.401 mmol) and triethylamine (0.61 mL, 0.726 mmol) in CH 2 CI 2 (2 
mL) at 0°C was added methanesulfonyl chloride (0.031 mL, 0.405 mmol). The 
reaction was stirred at room temperature for 2.5 h and 1 N HCI was added. The 

1 0 product was extracted into CH 2 CI 2 (3x). The organic solution was dried over MgS0 4 , 
filtered, and concentrated in vacuo. The product was purified by medium pressure 
chromatography (3: 1 hexanes:EtOAc) to provide the title compound (1 01 .4 mg). 1 H 
NMR (400 MHz, CDCI 3 ) 5 7.13-7.36 (m, 8H), 4.27-4.30 (m, 4H), 4.14 (q, 2H), 3.60 (s, 
2H), 2.74 (s, 3H), 2.33 (s, 3H); MS 376 (M+1). 

15 SteoC: Ester Hvrirnlysk 

Ste P C: (3-{rMethanesulfonvl-f4-methvl-benzvlVa m ino1-methvft-phenvlVacetinariri 
To a solution of (3-{[methanesulfonyl-(4-methyl-benzyl)-amino]-methyl}-phenyl)- 
acetic acid ethyl ester (101 .4 mg, 0.27 mmol) in MeOH (3 mL) was added aqueous 
NaOH (2N, 0.4 mL). The reaction was stirred at room temperature for 1 h and was 

20 diluted with a 1 :1 mixture of 1 N HCI and water. The product was extracted into 
CH 2 CI 2 (3x) and the organic solution was dried over MgS0 4 , filtered, and 
concentrated to provide the title compound (87 mg). 1 H NMR (400 MHz, CDCI 3 ) 8 
7.13-7.34 (m, 8H), 4.28 (d, 4H), 3.65 (s, 2H), 2.75 (s, 3H), 2.33 (s, 2H); MS 346 (M- 
1). 

25 Example 164-170 

Examples 164-170 were prepared in an analogous manner to Example 163 starting 
with the appropriate aldehyde and amine reagents in Step A followed by formation of 
the desired sulfonamide in Step B and ester hydrolysis in Step C. 

Example 164 

30 (3-{[(4-tert-Butyl-benzyl)-methanesulfonyl-amino]-methyl}-phenyl)-aceticacid 
Ste P A: f3-f(4-tert-Butvl-benzvlaminoVmethviyphfin vft-acetic arid gthyl gster 1 h 
NMR (400 MHz, CDCI 3 ) 8 7.32-7.34 (m, 2H), 7.24-7.27 (m, 5H), 7.15-7.16 (m, 1H), 
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4.13 (q, 2H), 3.77 (d, 4H), 3.59 (s, 2H), 1.30 (s, 9H), 1.21-1.26 (m, 3H); MS 340 
(M + +1). 

Step B: (3-(rr4-tert-Butvl-ben2vlVmethanesulfnn vl-aminn)-mftthvlVphenvlVaceticacid 
gthyl ester- 1 H NMR (400 MHz, CDCI 3 ) 8 7.20-7.37 (m, 8H), 4.30 (d, 4H), 4.14 (q, 
5 2H), 3.60 (s, 2H), 2.76 (s, 3H), 1 .31 (s, 9H), 1 .25 (t, 3H). 

StepC: (3^r(4-tert-Butvl-benzvn-methanesulfQn vl-amino)-methvlVphenylVacetin 
asid. 1 H NMR (400 MHz, CDCI 3 ) 8 7.20-7.36 (m, 8H), 4.31 (s, 2H), 4.28 (s, 2H), 3.64 
(s, 2H), 2.75 (s, 3H), 1.30 (s, 9H); MS 388 (M + -1). 

Example 165 

10 (3-jr(4-tert-Butvl-benzvh-methanes ulfonvl-amino1-methvlVphenoxyVacetic acid 
Step A: (3-r(4-tert-Butvl-ben zvlaminoVmethvn-phenoxvV-acetic acid methvl ester - 
Step B: (3- {f (4-te rt-Butvl-benzvn-methanesulfonvl-amino1-methvl)-DhenoxvVacetic 
acid methvl ester - 
Step C; (3-(ff4-tert-Butvl-benzvn-methanesulfQn vl-amino].methvlVphenoxvVacetic 

15 acid. 1 H NMR (400 MHz, CDCI 3 ) 8 7.20-7.36 (m, 5H), 6.84-6.95 (m, 3H), 4.66 (s, 
2H), 4.30 (s, 4H), 2.77 (s, 3H), 1.30 (s, 9H); MS 404 (M-1). 

Example 166 

(3-{[Methanesulfonyl-(4-trifluoromethoxy-benzyl)-amino]-methyl}-phenyl)-acetic acid 
Step A: (3-(f(4-Trifluoromethoxv-ben2vlVaminn 1-methvlVphenvlVacetic acid ethvl 
20 fistgr. 1 H NMR (400 MHz, CDCI 3 ) 8 7.34-7.36 (m, 2H)„ 7.14-7.16 (m, 3H), 7.21-7.32 
(m, 3H), 4.10-4.16 (m, 2H), 3.77 (d, 4H), 3.60 (s, 2H), 1.21-1.25 (m, 3H); MS 368 
(M+1). 

Step B: (3-(fMethanesulfonyl-M-t rifluoromethoxv-benzvn-aminoVmethyl>-Dhenvh- 
acetic apid ethyl ester. 1 H NMR (400 MHz, CDCI 3 ) 8 7.15-7.33 (m, 8H), 4.31 (d, 4H), 
25 4.14 (q, 2H), 3.58 (s, 2H), 2.81 (s, 3H), 1.25 (t, 3H); MS 446 (M+1). 

Step C: (3-lfMethanesulfonvl-r4-trifluoromethox v-benzvh-amino1-methvl)-phenyh- 
aceticacid. 1 H NMR (400 MHz, CDCI 3 ) 8 7.10-7.32 (m, 8H), 4.30 (s, 4H), 3.62 (s, 
2H), 2.80 (s, 3H); MS 416 (M-1). 

Example 167 

30 [3-({[3-(4-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-methyl)-phenyl]-aceticacid 
Step A: f3-(fr3-f4-Chloro-Dhenvn-Dropviy amino)- methvllphenvn-acetic acid ethyl 
ester 
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Step B: r3-ar3-(4-Chloro-phenvn-DroDvn-metha nesulfonvl-amino)-methylVphenyl]- 
acetic acid ethyl ester. 1 H NMR (400 MHz, CDCI 3 ) 5 7.18-7.31 (m, 6H), 6.95 (d, 2H), 
4.34 (s, 2H), 4.1 1 (q, 2H), 3.59 (s, 2H), 3.13-3.19 (m, 2H), 2.80 (s, 3H), 2.49 (t, 2H) ( 
1 .74-1 .82 (m, 2H), 1 .23 (t, 3H); MS 424 (M+1 ). 
5 Step C: r3-((f3-(4-Chloro-phenvl)-proDvll-methanestj |fonvl-amino}-methvn-phenyl]- 
acetic acid . MS 393.9 (M-1). 

Example 168 

(3-{[Methanesulfonyl-(3-trifluoromethoxy-benzyl)-amino]-methyl}-phenyl)-acetic acid 
Step A: (3-fr(3-Trifluoromethoxv-benzvlVaminn1- methyl)-phenvlVacetic acid ethyl 
10 ester 

Step B: (3-(fMethan esulfonvl-f3-trifluoromethoxv-benzvlVamino1-methylV-phenvn- 
acgtic acid ethyl ester. 1 H NMR (400 MHz, CDCI 3 ) 8 7.13-7.40 (m, 8H), 4.33 (d, 4H), 
4.14 (q, 2H), 3.59 (s, 2H), 2.82 (s, 3H), 1.25 (t, 3H); MS 446 (MH+). 
Step C: (3-(rMethanesulfonvl-(3-trifluoromethQxv-h enzvl)-amino1-methvl)-phenvlV 
15 aceiic^cjd. MS417(M-1). 

Example 169 

[3-({[2-(3-Chloro-phenylsulfanyl)-ethyl]-methanesulfonyl-amino}-methyl)-phenyl]- 

acetic acid 

1 H NMR (400 MHz, CDCI 3 ) 6 6.98-7.37 (m, 8H), 4.32 (s, 2H), 3.60 (s, 2H), 3.28 (m, 
20 2H), 2.81-2.93 (m,5H); 412 (M-1). 

Example 17Q 

[3-({[4-(2-Benzo[1,3]dioxol-5-yl-vinyl)-benzyl]-methanesulfonyl-amino^methyl)- 

phenyl]-acetic acid 

MS 478 (M-1). 
25 Example 171 

(3-(rMethanesulfonvl-(4-thia2 ol-2-vl-benzvn-amino1-methyl}-phenoxyVaceticacid 

Step A: Reductive Amination 
f3-f(4-Thiazol-2-vl-benzyl aminQVmethvl]-phenQxv)-acetic acid tert-butvl ester. A 
solution of (3-aminomethyl-phenoxy)-acetic acid tert-butyl ester (0.14 g, 0.59 mmol) 
30 and 4-thiazol-2-yl-benzaldehyde (0.105 g, 0.55 mmol) in 2 mL MeOH was stirred at 
room temperature for 1.5 hours. After cooling to 0°C, NaBH 4 (0.033 g, 0.88 mmol) 
was added and the reaction was stirred for 10 minutes. The mixture was quenched 
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with aqueous saturated NaHC0 3 :H 2 0 (1:1) and the MeOH was removed in vacuo. 
The product was extracted into CH 2 CI 2 and the organic solution was dried over 
MgS0 4 , filtered, and concentrated in vacuo to afford a brown oil. The product was 
purified via flash chromatography on silica gel (6/4 EtOAc/Hexanes) to afford the title 
5 compound of Step A (0.140 g). 1 H NMR (400 MHz, CDCI 3 ) 5 7.91 (d, 2H), 7.82 (s, 
1H), 7.40 (d, 2H), 7.23-7.38 (m, 2H), 6.94 (m, 2H), 6.78 (d, 1H), 4.49 (s, 2H), 3.80 (s, 
2H), 3.76 (s, 2H), 1 .45 (s, 9H); MS 41 1 (M+1 ). 

Step B: Sulfona mide Formation 
(3-(fMethanesulfonvl-(4-thiazol-2-vl-benzvlVaminol-methvl}-phenoxy^-acetic acid tert- 

10 butvl ester. A solution of ({3-[(4-thiazol-2-yl-benzylamino)-methyl]-phenoxy}-acetic 
acid tert-butyl ester (0.045 g, 0.109 mmol), triethylamine (16.8 mL, 0.120 mmol) and 
methanesulfonyl chloride (8.6 ml, 0.11 mmol) in 2 mL CH 2 CI 2 was stirred at room 
temperature for 2 hours. The reaction was quenched with water. The aqueous 
solution was washed with CH 2 CI 2 and the organic solution was dried over Na 2 S0 4 , 

15 filtered, and concentrated. The product was purified via flash chromatography on 
silica gel (1/1 EtOAc/Hexanes) to afford the title compound of Step B as a clear oil. 
1 H NMR (400 MHz, CDCI 3 ) 6 7.97 (d, 2H), 7.85 (s, 1H), 7.35 (m, 3H), 7.32 (m, 1H), 
6.80-6.90 (m, 3H), 4.48 (s, 2H), 4.36 (s, 2H), 4.29 (s, 2H), 2.79 (s, 3H), 1.47 (s. 9H); 
MS 489 (M+1). 

20 Step C: Ester Hydrolysis 

f3-(rMethanesulfonvl-(4-thiazol-2-vl-benzvh-amino]-methvl)-phenoxvVacetic acid. A 
solution of (3-{[methanesulfonyl-(4-thiazol-2-yl-benzyl)-amino]-methyl}-phenoxy)- 
acetic acid tert-butyl ester (0.074 g) in 2 mL CH 2 CI 2 was cooled to 0°C and 2 mL 
trifluoroacetic acid was added. The reaction was stirred at room temperature for 2 

25 hours. The solvent was removed by evaporation azeotroping with CH 2 CI 2 to afford 
the title compound (40 mg). 1 H NMR (400 MHz, CDCI 3 ) 5 9.94 (bs, 1H), 8.14 (s, 1H), 
7.81 (d, 2H), 7.55 (s, 1H), 7.37 (d, 2H), 7.18 (m, 1H), 6.90 (d, 1H), 6.80 (d, 1H), 6.63 
(s, 1H), 4.58 (s, 2H), 4.35 (s, 2H), 4.29 (s, 2H), 2.93 (s, 3H); MS 431 (M-1). 

Examples 172-178 

30 Examples 1 72-1 78 were prepared in an analogous manner to Example 171 starting 
with the appropriate aldehyde and amine reagents in Step A followed by formation of 
the desired sulfonamide in Step B and ester hydrolysis in Step C. 
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Example 172 

(3-{[Methanesulfonyl-(4-pyridin-2-yl-benzyl)-amino]-methyl}-phenoxy)-acetic acid 

hydrochloride salt 

The TFA salt isolated in Step C was converted to the HCI salt by addition of 2 
5 equivalents of 1N HCI followed by removal of water and drying in vacuo. MS 427 
(M+1).425(M-1). 

Example 173 

5-{3-[(2-Benzylsulfanyl-ethyl)-methanesulfonyl-amino]-propyl}-thiophene-2-carboxylic 

acid 

1 0 Step A: 5-{3-[f2-Benzvlsulfanvl-ethyl-aminol-Dro pvlUhioDhene-2-carboxvlicacidtert- 
butyl ester . 1 H NMR (400 MHz, CDCI 3 ) 5 7.52 (d, 1H), 7.19-7.29 (m, 5H), 6.73 (d, 
1H), 3.68 (s, 2H), 2.83 (t, 2H), 2.71 (t, 2H), 2.53-2.59 (m, 4H), 1.81 (t, 2H), 1.54 (s, 
9H); MS392(M+1). 

Step B: 5-{3-ff2-Benzvlsulfanvl-ethvl Vmethanesulfonvl-amino1-propyl>-thiophene-2- 
15 carboxvlic acid tert-butvl ester . 1 H NMR (400 MHz, CDCI 3 ) 5 7.52 (d,1H), 7.22-7.30 
(m, 5H), 6.74 (d, 1H), 3.71 (s, 2H), 3.23 (t, 2H), 3.06-3.15 (m, 2H), 2.77-2.82 (m, 5H), 
2.58 (t, 2H), 1.54 (s, 9H); MS 470 (M+1). 

Step C: 5-{3-[f2-Benzvlsnlfanvl-ethvlV mfithanesijlfonvl-amino1-proPvlVthiQPhene-2- 
carboxylic acid . MS412(M-1). 
20 Example 174 

5-(3-{[2-(Biphenyl-2-yloxy)-ethyl]-methanesulfonyl-amino}-propyl)-thiophene-2- 

carboxylic acid 

Step A: 5-(3-{f2-(Biphenvl-2-vloxvVethyl1-amino)-Dropvn-thiophene-2-carboyvliC acid 
tert-butvl ester . 1 H NMR (400 MHz, CDCI 3 ) 8 7.49-7.52 (m, 3H), 7.24-7.39 (m, 5H), 
25 6.90-7.20 (m, 2H), 6.69 (d, 1 H), 4.08 (t, 2H), 2.89 (t, 2H), 2.74 (t, 2H), 2.57 (t, 2H), 
2.22 (bs, 1H), 1.71-1.79 (m, 2H), 1.55 (s, 9H); MS 438 (M+1). 
Step B: 5-(3-{[2-(Biphenvl-2-vloxv^-ethvn-methanesulfonvl-amino>-proPVlVthioPhene- 
2-carboxvlic a rid tert-butvl ester. MS460(M-56). 

Step C: 5-(3-l[2-fBiphenyl-2-vloxvVe thvll-methanesulfonvl-aminoVnroDVlVthiQPhene- 
30 2-ca r boxy l icqcid . MS458(M-1). 
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Example 175 

5-(3-{[3-(1H-lndol-3-yl)-propyl]-methanesulfonyl-amino}-propyl)-thiophene-2- 

carboxylic acid 

Step A: 5-f 3-(f3-f <\ H-lndol-3-vn-Dronvn-amino}-prn pvlVthiQPhene-2-carbQXvlic acid 
5 tert-buty| e$ter. 1 H NMR (400 MHz, CDCI 3 ) S 8.1 1 (s, 1 H), 7.49-7.57 (m, 2H), 7.32 (d, 
1H), 7.07-7.18 (m, 2H), 6.96 (s, 1H), 6.71 (d, 1H), 2.68-2.81 (m, 8H), 1.91-2.06 (m, 
4H), 1.54 (s, 9H); MS 399 (M+1). 

Ste P B: 5-(3-{f3-(1H-lndol-3-vn-Dropvn-methanfi s ulfonvl-aminoVproDvn-thiophenft-7- 
carbpxyljc acid tert-butyl egter. 1 H NMR (400 MHz, CDCI 3 ) 8 8.07 (bs, 1H), 7.50-7.55 
10 (m, 2H), 7.34-7.36 (m, 1H), 7.08-7.20 (m, 2H), 6.98-6.99 (m, 1H), 6.70 (d, 1H), 3.66 
(s, 2H), 3.15-3.25 (m, 4H), 3.05-3.11 (m, 1H), 2.73-2.85 (m, 6H), 1.88-2.04 (m, 4H), 
1.55 (s,9H); MS475(M-1). 

Step C: 5-(3-(r3-(1H-lndol-3-vn-pmpvn-methanf> sulfonvl-aminQ^-propvlVthiophftnft-9. 
carboxvlic acid MS419(M-1). 

1 5 Example 176 

5-{3-[(4-tert-Butyl-benzyl)-methanesulfonyl-amino]-propyl}-thiophene-2-carboxylic 

acid 

Step A: 5-{3-rf4-tert-Putvl-ben zvl-amino l- p rop v l)- t hio p hene-2-carboxvlicacidtert-butyl 
egtei. 1 H NMR (400 MHz, CDCI 3 ) 8 7.51 (d. 1H), 7.33 (d, 2H), 7.23-7.25 (m, 2H), 
20 6.72 (d, 1 H), 3.74 (s, 2H), 2.87 (t, 2H), 2.69 (t, 2H), 1 .90 (t, 2H), 1 .54 (s, 9H), 1 .29 (s, 
9H); MS 388 (M+1). 

Step B: 5-(3-ff4-tert-Butvl-ben2vn-methanesulfnn y|-amino|-pmpvl)-thiophene-2- 
carboxvlic acid tert-butvl ester 1 H NMR (400 MHz, CDCI 3 ) 8 7.47-7.49 (m, 1H), 7.34- 
7.36 (m, 2H), 7.23-7.25 (m, 2H), 6.59 (d, 1H), 4.33 (s, 2H), 3.21 (t, 2H), 2.81 (s, 3H), 

25 2.73 (t, 2H), 1.83 (t, 2H), 1.54 (s, 9H), 1.30 (s, 9H); MS 483 (M+1 8). 

Step C: 5-(3-rf4-tert-Butvl-ben2vl )-methanesiilfonvl-amino]-propvlVthiophene-2- 
carbpxyljc acid- 1 H NMR (400 MHz, CDCI 3 ) 8 7.64 (d. 1H). 7.36 (d, 1H), 7.25-7.26 
(m, 2H), 6.66 (d, 1H), 4.34 (s, 2H), 3.23 (t, 2H), 2.82 (s, 3H), 2.77 (t, 2H), 1.79-1.87 
(m, 2H), 1.30 (s, 9H); MS 408 (M-1). 

30 Example 177 

5-(3-{[2-(3-Chloro-phenylsulfanyl)-ethyl]-methanesulfonyl-amino}-propyl)-thiophene-2- 

carboxylic acid 
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Step A: 5-(3-lf2-(3-Chloro-phenvlsulfanvn-ethvn-aminoVDropvlVthiophene-?- 
carboxvlic acid tert-butvl ester. 1 H NMR (400 MHz, CDCI 3 ) 5 7.48-7.53 (m, 1H), 7.12- 
7.31 (m, 4H), 6.74 (d, 1H), 3.06 (t, 2H), 2.85 (q, 4H), 2.65 (t, 2H), 1.80-1.87 (m, 2H), 
1.55 (s,9H); MS412(MH + ). 
5 Step B: 5-(3-(r2-(3-Chloro-phenvlsulfanvn-ethvn-m ethanesulfonvl-amino}-propylV 
thiophene-2-carboxvlic acid tert-butvl ester . 1 H NMR (400 MHz, CDCI 3 ) S 7.52 (d, 
1H), 7.14-7.31 (m, 4H), 6.75 (d, 1H), 3.31-3.35 (m, 2H), 3.21 (t, 2H), 3.11-3.15 (m, 2 
H), 2.82-2.87 (m, 2H), 2.82 (s, 3H), 1.94 (t, 2H), 1.54 (s, 9H); MS 508 (M+1 8). 
Step C: 5-(3-(f2-(3-Chloro-phenvlsulfanylW>thyl]-methanesulfonyl-amirio}-propyl)- 
10 thiophene-2-carboxvlic acid . 1 H NMR (400 MHz, CDCI 3 ) 5 7.72 (d, 1H), 7.31 (s. 1H), 
7.15-7.25 (m, 3H), 6.97 (d, 1H), 3.34-3.42 (m, 2H), 3.24 (t, 2H), 3.14 (t, 2H), 2.91 (t, 
2H), 2.85 (s, 3H), 1.93-2.10 (m, 2H); MS 434 (M+1). 

Example 178 

(3-{[Methanesulfonyl-(4-pyridin-3-yl-benzyl)-amino]-methyl}-phenoxy)-acetic acid 
15 Step A: {3-f(4-Pvridin-3-vl-benzvlamino^-methvll-phenoxv}-acetic acid tert-butvl ester . 
1 H NMR (400 MHz, CDCI 3 ) 5 8.81 (bs, 2H), 7.59 (d, 2H), 7.47 (m, 2H), 7.41 (m, 2H), 
7.22 (t, 1H), 6.94 (m, 2H), 6.78 (m, 1H). 4.50 (s, 2H), 3.82 (s, 2H), 3.78 (s, 2H), 1.45 
(s, 9H); MS 405 (M+1). 

StepB; ( 3-ffMethanesulfonvl-f4-pvridin-3-vl-benzvn-aminol-methvl)-Dhenoxy)-acetic 
20 acid tert-butyl ester. 1 H NMR (400 MHz, CDCI 3 ) 5 8.83 (bs, 1H), 8.59 (m, 1H). 7.85 
(m, 1H), 7.55 (m, 2H), 7.40 (d, 2H), 7.36 (m, 1H), 7.24 (m, 1H), 6.91 (d, 1H), 6.86 (m, 
1H), 6.82 (dd, 1H), 4.49 (s, 2H), 4.39 (s, 2H). 4.32 (s, 2H), 2.81 (s, 3H), 1.48 (s, 9H); 
MS 483 (M+1). 

StepQ: (3-{fMethanesulfonvl-(4-pyridin-3-vl-benzvn-aminol-methvlVDhenoxvV-acetic 
25 add. MS425(M-1). 

Example 179 

5-(3-{[3-(3-Bromo-phenyl)-propyl]-methanesulfonyl-amino}-propyl)-thiophene-2- 

carboxylic acid 
Step A; Reductiye Amination 
30 5-(3- ff 3-( 3-Bromo-PhenvlVpropvn- amino)-propvlVthiophene-2-carboxvlic acid tert- 
bgtyl ester. The title compound was prepared from 5-(3-amino-propyl)-thiophene-2- 
carboxylic acid tert-butyl ester hydrochloride and 3-(3-bromo-phenyl)- 
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propionaldehyde following the method described in Step A of Example 141. 1 H NMR 
(400 MHz, CDCI 3 ) 5 7.50 (d, 1H), 7.28-7.30 (m, 2H), 7.06-7.14 (m, 2H), 6.75 (d, 1H), 
2.85 (t, 2H), 2.65-2.78 (m, 4H), 2.60 (t, 2H), 1.92-2.04 (m, 4H), 1.52-1.54 (m, 9H); 
MS 438 (M+). 

5 Step B: Sul fonamide Formation 

5-f3-ff3-(3-Bromo-Phenvn-DroDvll-methanesulfonvl-amino}- propylVthiophene-2- 
carboxvlic acid tert-butvl ester. The title compound was prepared from 5-(3-{[3-(3- 
bromo-phenyl)-propyl]- amino}-propyl)-thiophene-2-carboxylic acid tert-butyl ester 
using the method described in Step B of Example 141. 1 H NMR (400 MHz, CDCI 3 ) 5 
10 7.52 (d, 1H), 7.30-7.32 (m, 2H), 7.07-7.16 (m, 2H), 6.74 (d, 1H), 3.15-3.20 (m, 4H), 
2.84 (t, 2H), 2.80 (s, 3H), 2.59 (t, 2H), 1.85-1.98 (m, 4H), 1.54 (s, 9H); MS 533 
(M+17). 

StepC: Ester Hydrolysis 
5-(3-{[3-(3-Bromo-phenyl)-propyi]-methanesu|fonyi-amino}-propyl)-thiophene-2- 

1 5 carboxvlic acid. The title compound was prepared from 5-(3-{[3-(3-bromo-phenyl)- 
propyl]-methanesulfonyl-amino}-propyl)-thiophene-2-carboxylic acid tert-butyl ester 
using the method described in Step C of Example 171. 1 H NMR (400 MHz, CDCI 3 ) 5 
7.71 (d, 1H), 7.31-7.33 (m, 2H), 7.08-7.17 (m, 2H), 6.84 (d, 1H), 3,11-3.22 (m, 4H), 
2.90 (t, 2H), 2.81 (s, 3H), 2.60 (t, 2H), 1.82-1.99 (m, 4H); MS 458 (M-1). 

20 Example 180 

Example 180 was prepared in an analogous manner to Example 179 starting with the 
appropriate aldehyde and amine reagents in Step A followed by formation of the 
desired sulfonamide in Step B and ester hydrolysis in Step C. 

Example 180 

25 5-(3-{(Butane-1-sulfonylH3-(3-chloro-phenyl)-propyl]-amino}-propyl)-thiophene-2- 

carboxylic acid 

Step A: 5-(3-fr3-(3-chloro-phenvlVDropvn-amino}-propvn-thioph ene-2-carboxvlic acid 
tert-butvl ester. The title compound was prepared following the procedure described 
in Step A of Example 179 except diisopropylethylamine was used in place of 
30 triethylamine. 

Step B: 5-(3-((Butane-1-sulfonvn-r3-(3-chloro-ohenvlVpropvl1-am ino>-propylV 
thiophene-2-carboxvlic acid tert-butyl ester . MS 531 (M+18). 
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Step C: 5-^3-{fButane- 1-sulfQnvh-f3-(3-chloro-phenvlVpropvn-amino)-propvn- 
thiophene-2-carboxylicacid . 1 H NMR (400 MHz, CDCI 3 ) 8 7.72 (d, 1H, J=4.0), 7.00- 
7.40 (m, 4H), 6.70 (d, 1H, J=4.0), 3.25 (m, 4H), 2.82 (m, 2H), 2.60 (m, 2H), 1.60-2.25 
(m, 6H), 1 .07 (t, 3H, J=7.0); MS 457 (M-1 ). 
5 Example 181 

5-{3-[Cyclopropanecarbonyl-(2,3-dihydro-benzo[1,4]dioxin-6-ylmethyl)-amino]- 
propyl}-thiophene-2-carboxylic acid 
Step A: Reduct ive Amination 
5-{3-ff2.3-Dihvdro-benzo[1.41dioxin-6-ylmethylV amino1-propvll-thiophene-2-carboxvlic 
10 acid methvl ester . Step A was performed in an analogous manner to Step A of 
Example 163. 

Step B; Amide Formation 
5-f3-rCvclopropanec arbonvl-(2.3-dihydro-benzof1.4ldioxin-6-vlmethvlVamino1- 
propvl}-thiophene-2-carboxvlic acid methvl ester . A solution of 5-{3-[(2,3-dihydro- 

15 benzo[1,4]dioxin-6-ylmethyl)-amino]-propyl}-thiophene-2-carboxylic acid methyl ester 
(0.435 g, 0.125 mmol), DCC (0.0284 g 0.137 mmol) and cyclopropanecarboxylic acid 
(0.0119 g, 0.137 mmol) in 10 mL CH 2 CI 2 was stirred at room temperature for 16 h. 
The mixture was filtered and the mother liquor was concentrated in vacuo. The 
residue was dissolved in 15 mL EtOAc and was filtered. The organic solution was 

20 washed with water followed by brine, dried over MgS0 4 , filtered, and concentrated in 
vacuo to afford the title compound of Step B as an oil (53 mg). MS 416 (M+). 

Step C; Ester Hydrolysis 
5-f3-[Cyclopropanecarbonvl-f2.3-dihydro-ben zo[1.4ldioxin-6-vlmethvn-amino1- 
propyl}-thiophene-2-carboxylic acid . Step C was performed in an analogous manner 

25 to Step C of Example 141 . 1 H NMR (400 MHz, CDCI 3 ) 6 7.70 (bs, 1 H), 6.50-7.00 (m, 
4H), 4.50 (s, 2H), 4.20 (bs, 4H). 3.32 (m, 2H), 2.70 (m, 2H), 1.70-1.80 (m, 2H), 1.00- 
0.70 (m, 4H); MS 402 (M+1), 400 (M-1). 

Examples 182-184 

Examples 182-184 were prepared in an analogous manner to Example 181 starting 
30 with the appropriate aldehyde and amine reagents in Step A followed by formation of 
the desired amide in Step B and ester hydrolysis in Step C. 
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Example 182 

5-[3-(Benzofuran-2-ylmethyl-cyclopropanecarbonyl-amino)-propyl]-thiophene-2- 

carboxylic acid 

1 H NMR (400 MHz, CDCI 3 ) 8 7.70 (bs, 1H), 7.00-7.60 (m, 4H), 6.60-6.95 (m, 2H), 
5 4.60 (s, 2H), 3.20 (m, 2H), 2.70 (m, 2H), 1.80 (m, 2H), 1.00-0.70 (m, 4H); MS 384 
(M+1), 382 (M-1). 

Example 183 

5-(3-{[3-(3-Chloro-phenyl)-propyl]-propionyl-amino}-propyl)-thiophene-2-carboxylic 

acid 

10 1 H NMR (400 MHz, CDCI 3 ) 8 7.74 (d, 1H), 7.30-7.00 (m, 4H), 6.73 (d, 1H), 3.20 (m, 
4H), 2.92 (m, 2H), 2.71 (m, 2H), 2.20 (m, 2H), 1.89-1.70 (m, 4H), 1.20 (t, 3H); MS 
392 (M-1). 

Example 184 

5-(3-{Acetyl-[3-(3-chloro-phenyl)-propyl]-amino}-propyl)-thiophene-2-carboxylicacid 
1 5 Step A: 5-(3-lf3-(3-Chloro- P henvn-DroDvn-aminoVDropvn-thiophene-2-carboxylicacid 
methvl ester . MS 352 (M+1). 

Step B: 5-(3 -{Acetvl-r3-(3-chlQro-Phenvn-propvl1-amino}-propvn-thiophene-2- 
carboxvlic acid methvl ester. MS 394 (M+1). 

Step C: 5-(34Acetvl-r3-f3-chloro-phenvn-propvll-a mino}-propyn-thiophene-2- 
20 carpoxylic acid. 1 H NMR (400 MHz, CDCI 3 ) 8 7.70 (d, 1H, J=4.0), 7.00-7.60 (m, 4H), 
6.80 (d, 1H, J=4.0), 3.25 (m, 4H), 2.82 (m, 2H), 2.60 (m, 2H), 2.20 (s, 3H), 1.60-2.00 
(m,2H); MS 378 (M-1), 380 (M+1). 

Example 185 

5-{3-[(4-Butyl-benzyl)-(propane-1-sulfonyl)-amino]-propyl}-thiophene-2-carboxylic acid 

25 Step A: Reductive Amination 

5-(3-f(4-Butvl-benzvn-amino1-propvl)-thiophene-2-carb oxvlic acid methvl ester . A 
mixture of 4-butylbenzaldehyde (250 mg, 1.541 mmol), 5-(3-amino-propyl)-thiophene- 
2-carboxylic acid methyl ester hydrochloride (403 mg, 1.695 mmol), and Na 2 S0 4 
(2.189 g, 15.41 mmol) in MeOH (10 mL) was heated at reflux for 4.5 h and additional 

30 Na 2 S0 4 (2. 1 9 g) was added. The reaction was heated at reflux for 1 h and was 
cooled to room temperature. The solids were filtered off with the aid of MeOH and 
the volatiles were removed in vacuo. The residue was dissolved in THF (10 mL) and 
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CH 2 CI 2 (10 mL) and the solution was cooled to 0°C. Acetic acid (185 mg, 3.082 
mmol) was added followed by sodium triacetoxyborohydride (653 mg, 3.082 mmol) 
and the reaction was stirred at room temperature for 16 h. The reaction was diluted 
with EtOAc and the organic solution was washed with aqueous NaHC0 3 followed by 
5 brine. The organic solution was dried over MgS0 4l filtered, and concentrated. 
Purification by flash chromatography (99:1 CHCI 3 :MeOH to 97.5:2.5 CHCI 3 :MeOH) 
provided the title compound (309 mg). MS 346 (MH+). 

Step B: Sul fonamide Formation 
5-(3-f(4-Butvl-benzvlV(Dropa ne-1-sulfonyl)-amino]-propvl)-thiophene-2-carboxylic acid 
10 methyl ester . The title compound was prepared using the method described in Step 
B of Example 141 except N-methylmorpholine was used in place of triethylamine. 

SteoC: Ester Hvdrolvsis 
5-(3-r(4-Butvl-benzvlWpropan e-1-sufo 

acid. The title compound was prepared using the method described in Step C of 
15 Example 141. 1 H NMR (400 MHz, CDCI 3 ) 5 7.72 (d, 1H, J=4.0), 7.00-7.40 (m, 4H), 
6.70 (d, 1H), J=4.0), 3.22 (t, 2H, J=6.8), 2.65 (t, 2H, J=6.8), 1.60-2.25 (m, 6H), 1.02- 
1.10 (m, 6H); MS 436 (M-1), 438 (P+1). 

Example 186 

(3-{[(Benzo[1,2,5]oxadiazole-4-sulfonyl)-(4-butyl-benzyI)-amino]-methyl}-phenyl)- 

20 acetic acid 

STEP A: Sulfonamide Formation 
(3-(f(Benzori.2.51oxadiazole-4-sulfonvlV^butvl-benzyl)-amino]-methvlVphenvlV 
acetic acid methvl ester. Benzofurazan-4-sulfonyl chloride (109 mg, 0.50 mmol) was 
added to a solution of {3-[(4-butyl-benzylamino)-methyl]-phenyl}-acetic acid methyl 

25 ester (163 mg, 0.50 mmol) and N,N-diisopropyiethylamine (65 mg, 0.50 mmol) in 1 ,2- 
dichloroethane. The reaction mixture was stirred at room temperature for 20 h. The 
reaction was diluted with EtOAc and the organic solution was washed with water 
followed by brine. The organic solution was dried over MgS0 4 , filtered, and 
concentrated to afford (3-{[(benzo[1,2,5]oxadiazole-4-sulfonyl)-(4-butyl-benzyl)- 

30 amino]-methyl}-phenyl)-acetic acid methyl ester. 1 H NMR (400 MHz, CDCI 3 ) 5 7.95 
(d, 1H), 7.88 (d, 1H), 7.37-7.41 (m, 1H), 7.06-7.10 (m, 2H), 6.90-6.97 (m, 6H), 4.56 
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(s, 2H), 4.51 (s, 2H), 3.66 (s, 3H), 3.45 (s, 2H), 2.48 (t, 2H), 1.45-1.53 (m, 2H), 1.23- 
1.32 (m, 2H), 0.89 (t, 3H); MS 508 (M+18). 

STEP B: ESTER HYDROLYSIS 
f3-{r(Benzori.2.51oxadiazole-4-sulfonvh-r4-butvl-b enzvn-amino1-methvl)-phenylV 
5 acetic acid. The title compound was prepared via hydrolysis of (3- 

{[(benzo[1 ,2,5]oxadiazole-4-sulfonyl)-(4-butyl-benzyl)-amino]-methyl ester following 
the procedure described in Step C of Example 138. 1 H NMR (400 MHz, CDCI 3 ) 5 
7.93 (d, 1H), 7.87 (d, 1H), 7.34-7.38 (m, 1H), 7.07-7.09 (m, 2H), 6.90-6.96 (m, 6H), 
4.54 (s, 2H), 4.49 (s, 2H), 3.47 (s, 2H), 2.46 (t, 2H), 1.44-1.51 (m, 2H), 1.21-1.31 (m, 
1 0 2H), 0.88 (t, 3H); MS 492 (M-1 ). 

Examples 187-188 

Examples 187-188 were prepared in an analogous manner to Example 186 via 
sulfonamide formation from the appropriate amine in Step A followed by ester 
hydrolysis in Step B. 
15 Example 187 

(3-{[(4-Butyl-benzyl)-(propane-1-sulfonyl)-amino]-methyl}-phenyl)-aceticacid 
Step A: (3-fff4-Butvl-benzvlWpropane-1-sulfonvn-amino1-methvl VDhenvn-acetic arid 
methyl ester. 1 H NMR (400 MHz, CDCI 3 ) 8 4.30 (d, 4H), 3.69 (s, 3H), 3.61 (s, 2H), 
2.82-2.86 (m, 2H), 2.59 (t, 2H), 1.78-1.84 (m, 2H). 1.58 (t, 2H). 
20 Step B: (3-ff(4-Butvl-benzvn-(Dropane-1-sulfonvh-a minol-methvl}-phenvh-aceticacid . 
1 H NMR (400 MHz, CDCI 3 ) 8 7.12-7.32 (m, 8H), 4.30 (d, 4H), 3.64 (s, 2H), 2.81-2.90 
(m, 2H), 2.59 (t, 2H), 1.74-1.83 (m, 2H), 1.54-1.61 (m, 2H), 1.31-1.40 (m, 2H), 0.87- 
0.97 (m,6H); MS416(M + -1). 

Example 188 

25 (3-{[(4-Butyl-benzyl)-(thiophene-2-sulfonyl)-amino]-methyl}-phenyl)-aceticacid 
Step A: (3-ff(4-Butvl-benzvn-rthiop hene-2-sulfonvlVaminol-methvl)-phenvn-acetic 
acid methyl ester. 1 H NMR (400 MHz, CDCI 3 ) 8 7.51-7.57 (m, 2H), 7.12-7.20 (m, 
2H), 6.95-7.08 (m, 7H), 4.30 (d, 4H), 3.68 (s, 3H), 3.52 (s, 2H), 2.55 (t, 2H), 1.51-1.58 
(m, 2H), 1.27-1.36 (m, 2H), 0.91 (t, 3H); MS 472 (M+1). 

30 Step B: (3-ir(4-Butvl-benzvn-fthiophene-2-sijlfonvh-a minol-methvl}-phenvlVacetic 
1 H NMR (400 MHz, CDCI 3 ) 8 7.50-7.54 (m, 2H), 7.10-7.18 (m, 2H), 6.89-7.05 
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(m, 7H). 4.27 (d, 4H), 3.52 (s, 2H), 2.52 (t, 2H). 1.48-1.56 (m, 2H), 1.21-1.34 (m, 2H), 
0.89 (t, 3H);MS 456 (M-1). 

Example 189 

3-(3-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-propyl)-benzoic acid 
5 Step A: Sulfonamide Formation 

3-(3-ff3-(3-Chloro-Dhenvn-DroDvn-methanesulfonvl-amino}-pr opvn-benzoic acid 
methvl ester. To a solution of 3-(3-{[3-(3-chloro-phenyl)-propyl]- amino}-propyl)- 
benzoic acid methyl ester (50.3 mg, 0.145 mmol) and triethylamine (32.4 mg, 0.32 
mmol) in CH 2 CI 2 (10 mL) was added methanesulfonyl chloride (18.3 mg, 0.16 mmol) 

10 at 0°C. The reaction mixture was stirred for 24 h at room temperature and was 
diluted with CH 2 CI 2 . The organic solution was washed consecutively with aqueous 
HCI (5.5%, 1x), H 2 0 (1x), NaHC0 3 (1x) and brine (1x). The organic solution was 
dried over MgS0 4 , filtered, and concentrated to afford the title product of Step A as 
an oil (71 mg). MS424 (M+1). 

15 StepB: Ester Hydrolysis 

3-(3-(f3-(3-Chloro-phenvn-Dropvll-methanesulfonvl-aminoVpropvh- benzoic acid . The 
title compound was prepared via hydrolysis of 3-(3-{[3-(3-chloro-phenyl)-propyl]- 
methanesulfonyl-amino}-propyl)-benzoic acid methyl ester following the procedure 
described in Step C of Example 141 . 1 H NMR (400 MHz, CDCI 3 ) 6 7.00-8.00 (m, 

20 8H), 3.19 (m, 4H), 3.00 (s, 3H), 2.70 (m, 2H), 2.60 (m, 2H), 1.79-2.03 (m, 4H); MS 
408 (M-1), 410 (M+1). 

Examples 190-197 

Examples 190-197 were prepared in an analogous manner to Example 189 via 
sulfonamide formation from the appropriate amine in Step A followed ester hydrolysis 
25 in Step B. 

Example 190 

5-(3-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-propyl)-furan-2-carboxylic 

acid 

Step A: 5-f34r3-f3-Chloro-phenvlVpropvl1-methanesulfonvl-a mino}-propvn-furan-2- 
30 carboxvlic a dd methyl ester . MS 414 (M+1). 

Step B: 5-(3-ff3-(3-Chloro-Phenvh-nropvn-methan esulfonvl-amino^-propvn-furan-2- 
carboxylicacid- 1 H NMR (400 MHz, CDCI 3 ) 5 6.75-7.50 (m, 5H), 6.20 (d, 1H, J=4), 
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2.95 (s, 3H), 2.80 (m, 2H), 2.65 (m, 2H), 1.80-2.00 (m, 4H); MS 398 (M-1), 400 
(M+1). 

Example 191 

5-(3-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-propyl)-tetrahydrofuran-2- 
5 carboxylic acid 

Step A; 5- (3-{r3-(3-Chloro-Phenvn-propvn-methanesulfonvl-amino}-propyn- 
tetrahvdrofuran-2-carboxvlic acid methyl ester MS 418 (M+1). 
Step B: 5-(3-(r3-r3-Chloro-Dhenvh-Dropvl1-me thanesulfonvl-amino>-propvlV 
tetrahvdrofuran-2-carboxvlic acid . 1 H NMR (400 MHz, CDCI 3 ) 8 7.00-7.30 (m. 14H), 
10 3.20 (t, 2H, J=6.8), 2.85 (s, 3H), 2.65 (t, 2H, J=6.7), 1.90 (m. 2H); MS 402 (M-1), 404 
(M+1). 

Example 192 

5-(3-{[3-(3-Chloro-phenyl)-propyl]-ethanesulfonyl-amino}-propyl)-furan-2-carboxylic 

acid 

1 5 Step A: 5-(3-(r3-(3-Chloro-phenvn-propvn-ethanesulfonyl-amino}-propyn-furan-2- 
carboxvlic a cid methvl ester . MS 428 (M+1). 

step B: 5-(3-{[3-(3-Chlpro-phenyi)-propyi]-eth9nesg|fonyl-amino}-prQpylHurgn-2- 

carboxylicacid . 1 H NMR (400 MHz, CDCI 3 ) 5 6.80-7.70 (m, 5H), 6.21 (d, 1H, J=4), 
3.22 (m, 4H), 2.81 (m, 2H), 2.62 (m, 2H), 1.80-2.20 (m, 6H), 1.05 (t, 3H, J=7); MS 
20 412 (M-1), 414 (M+1). 

Example 193 

5-{3-[(4-Butyl-benzyl)-ethanesulfonyl-aminc]-propyl}-thiophene-2-carboxylic acid 
Step A: 5-(3-r(4-Butvl-benzvlVethanesulfonvl-amino]-propvl}-triiophene-2 -carboxvlic 
acid methyl ester . MS 457 (M+1 8). 
25 Step B: 5-{3-[(4-Butyl-benzyl)-ethanesulfonyl-aminc]-propyl}-thiophene-2-carboxylic 
agjd. 1 H NMR (400 MHz, CDCI 3 ) 8 7.70 (d, 1H, J=3.9), 7.00-7.40 (m, 4H), 6.72 (d, 
1H, J=3.8), 3.22 (t, 2H, J=6.9), 2.60 (t, 2H, J=7.0). 1.72-2.30 (m, 6H), 1.03-1.09 (m, 
6H); MS 422 (M-1). 

Example 194 

30 5-(3-{[3-(3-Chloro-phenyl)-propyl]-ethanesulfonyl-amino}-propyl)-thiophene-2- 

carbcxylic acid 
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Step A: 5-f3-{[3-f3-Chloro-phenyn-propvl1-ethanesulfQnyl-am ino)-DrQDvlVthioDhene-2- 
carboxyljc acid methyl ester. MS 461 (M+18). 

Step B: 5-(3-{[3-f3-Chloro-phenvn-Dropvn-ethanesulfonvl-amino)-propvn-thiophene-2- 
carboxvlicacid . 1 H NMR (400 MHz, CDCI 3 ) 5 6.62-7.71 (m, 6H), 3.26 (m, 4H), 2.83 
5 (m, 2H), 2.63 (m, 2H), 1 .60-2.25 (m, 6H), 1 .06 (t, 3H, J=7.0); MS 428 (M-1 ), 429 
(M+1). 

Example 195 

3-(3-{[3-(3-Chloro-phenyl)-propyl]-ethanesulfonyl-amino}-propyl)-ben20icacid 
Step A: 3-r3-{[3-f3-Chloro-phenv n-propvl]-ethanftsijlfonvl-aminol-proDvn-benzoicacid 
10 methvl ester . MS 438 (M+1). 

Step B: 3-f3-{r3-f3-Chloro-phenvlVpropyll-ethanesulfonvl-aminoV-prop vlVbenzoic 
acid . 1 H NMR (400 MHz, CDCI 3 ) 8 7.00-8.00 (m, 8H), 3.21 (m, 4H), 2.78 (m, 2H), 
2.50 (m, 2H), 1.82-2.20 (m, 6H), 1.05 (t, 3H, J=7.0); MS 422 (M-1), 424 (M+1). 

Example 1 96 

1 5 5-{3-[[3-(3-Chloro-phenyl)-propyl]-(propane-1 -sulfonyl)-amino]-propyl}-thiophene-2- 

carboxylic acid 

Step A: 5-{3-f[3-(3-Chloro-phenvh- propyll-rpropanfi-1 -sulfonvl V-aminol-propvl!- 
thiophene-2-c arboxvlic acid methvl ester. MS 476 (M+18). 
Step B: 5-{3-p-(3-Chloro-phenvlVpropvn-(propane-1-sulfonvl)-amino1-propyl> - 
20 thiophene-2-carboxylic acid . 1 H NMR (400 MHz, CDCI 3 ) 8 7.70 (d, 1H, J=4.0), 7.00- 
7.30 (m, 4H). 6.80 (d, 1H, J=4.0), 3.20 (m, 4H), 2.70 (m, 4H), 2.50 (m, 2H), 1.70-2.00 
(m, 6H), 1.00 (t, 3H, J=7.0); MS 444 (M+1), 442 (M-1). 

Example 197 

5-{3-[[3-(3-Chloro-phenyl)-propyl]-(3-chloro-propane-1-sulfonyl)-amino]-propyl}- 
25 thiophene-2-carboxyIic acid 

Step A: Sulfona mide Formation 
5-(3- p-r3-Chloro-phenvn-propvll-( 3-chloro-propane-1-sulfonvn-amino1-propvl>- 
thiophene-2-carboxylic acid tert-butyl ester . The title compound of Step A was 
prepared from the appropriate starting materials in an analogous manner to the 
30 method described in Step A of Example 189. 
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StepB: Ester Hydrolysis 
5-{3-[f3-f3-Chloro-phenvlVproDvn-f3-chloro-p rn pa n e-1-sulfQnvh-amino1-propyl}- 
thiophene-g-cgrboxyliQ gcid. The title compound was prepared via hydrolysis of 5-{3- 
[[3-(3-chloro-phenyl)-propyl]-(3-chloro-propane-1-sulfonyl)-amino]-propyl}-thiophene- 
5 2-carboxylic acid tert-butyl ester in an analogous manner to the method described in 
Step C of Example 171. 1 H NMR (400 MHz, CDCI 3 ) 8 6.60-7.72 (m, 6H), 3.19 (m, 
4H), 2.79 (m, 2H), 2.60 (m, 2H), 1.60-2.20 (m, 6H); MS 477 (M-1). 

Example 198 

5-(3-{[3-(3-Chloro-phenyl)-propyl]-hydroxyacetyl-amino}-propyl)-thiophene-2- 
10 carboxylic acid 

Step A; Amide Formation 
5-(3-{r3-f3-Chloro-DhenvlVDronvn-hvdroxvacfi tvl-amino)-proDvn-thiophene-2- 
carboxyljc acid methyl ester- A solution of 5-(3-{[3-(3-chloro-phenyl)-propyl]}-propyl)- 
thiophene-2-carboxylic acid methyl ester (80.7 mg, 0.23 mmol), acetoxyacetic acid 
15 (30 mg, 0.25 mmol) and DCC (52 mg, 025 mmol) in CH 2 CI 2 (10 mL) was stirred for 
24 h at room temperature. The reaction mixture was filtered and the filtrate was 
concentrated. The residue was dissolved in EtOAc (15 mL) and was filtered. The 
filtrate was washed consecutively with HCI (5.5%, 1x), H 2 0 (1x), NaHC0 3 (1x), brine 
(1x). The organic solution was dried over MgS0 4 , filtered, and concentrated to afford 
20 the product as an oil (90 mg). MS452(M+1). 

Step B: Ester Hydrolysis 
5-(3-ff3-(3-Chloro-Dhenvn-nropvn-hvdroxva cetvl-aminol-propvh-thiophene-?- 
carbpxylic acid- The title compound was prepared via hydrolyis of 5-(3-{[3-(3-chloro- 
phenyl)-propyl]-hydroxyacetyl-amino}-propyl)-thiophene-2-carboxylic acid methyl 
25 ester in an analogous manner to the method described in Step C of Example 141 . 1 H 
NMR (400 MHz, CDCI 3 ) 6 6.70-7.80 (m, 6H), 3.24 (m, 4H), 2.81 (m, 2H), 2.60 (m, 
2H), 1.20-2.02 (m, 4H); MS 394 (M-1), 396 (M+1). 

Examples 199-205 

Examples 199-205 were prepared in an analogous manner to Example 198 via 
30 amide formation from the appropriate amine in Step A followed by ester hydrolysis in 
Step B 
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Sample 199 

5-(3-{[3-(3-Chloro-phenyl)-propyl]-cyclopropanecarbonyl-amino}-propyl)-thiophene-2- 

carboxylic acid 

Step A: 5-(3-(f3-f3-Chloro-phenvn-propylVcyclopropanecarbonv[-aminoVDropvl>- 
5 thiophgne-2-carpoyyiic acid methyl ester. 

Step B: 5-f3-{r3-f3-Chloro-phenvlVpropvll-cvclopropanecarbonvl-aminoVpropvlV 
thiophene-2-carboxvlic acid . 1 H NMR (400 MHz, CDCI 3 ) 8 6.60-7.80 (m, 6H), 3.25 
(m, 4H), 2.75 (m, 2H), 2.60 (m, 2H), 1.80-2.00 (m, 4H), 0.70-1.00 (m, 4H); MS 404 
(M-1),406 (M+1). 
10 Example 200 

5-(3-{[3-(3-Chloro-phenyl)-propyl]-cyclobutanecarbonyl-amino}-propyl)-thiophene-2- 

carboxylic acid 

Step A: 5-(3-ir3-(3-Chloro-phenvlVpropvl1-cvc lobutanecarbonvl-aminoV-DroDvl)- 
thiophene-2-carboxvlic acid methvl ester. 
15 Step B: 5-r3- {[3-f3-ChlQro -phenvlWpropviycyclobutan ecarbonvl-amino)-propvh- 
thiophene-2-cg r b ox yl ica ci d. 1 H NMR (400 MHz, CDCI 3 ) 8 6.60-7.70 (m, 6H), 3.22 
(m, 4H). 2.86 (m, 2H), 2.66 (m, 2H), 1.66-1.99 (m, 10H); MS 418 (M-1), 420 (M+1). 

Example 201 

5-(3-{[3-(3-Chloro-phenyl)-propyl]-methoxyacetyl-amino}-propyl)-thiophene-2- 

20 carboxylic acid 

Step A: 5-f3-{[3-f3-Chloro-phenvlVpropvl]-meth oxyacetvl-amino)-propvn-thiophene-2- 
carboxvlic acid- 
Step B: 5-(3-{[3-f3-Chloro-phenyl)-propyll-methoxyacetyl-a minoVproPvlVthiophene-2- 
carboxylic acid . 1 H NMR (400 MHz, CDCI 3 ) 8 6.60-7.82 (m, 6H), 3.25 (m, 4H), 3.20 

25 (s, 3H), 2.80 (t, 2H, J=7.0), 2.60 (t, 2H, J=7.0), 1.60-2.00 (m, 4H); MS 408 (M-1), 410 
(M+1). 

Example 202 

5-(3-{Butyryl-[3-(3-chloro-phenyl)-propyl]-amino}-propyl)-thiophene-2-carboxylic acid 
Step A: 5-(3-{Butvrvl-f3-f3-chlorQ -phenvh-propv ll-amino>-propvh-thiophene-2- 
30 carboxvlic ac id methyl ester. MS 422 (M+1V 

Step B: 5-(3-(Butvrvl-r3-f3-chloro-pheriylVpropv l]-amino)-propvn-thiophene-2- 
carboxvlicacid . 1 H NMR (400 MHz, CDCI 3 ) 8 6.66-7.70 (m, 6H), 3.20 (m, 4H), 2.81 
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(m, 2H), 2.62 (m, 2H), 1.70-2.20 (m, 6H), 1.04 (t, 3H, J=6.7); MS 408 (M+1), 406 (M- 

Example 203 

5-(3-{[3-(3-Chloro-phenyl)-propyl]-propionyl-amino}-propyl)-furan-2-carboxylic acid 
5 Step A; 5-(3-(f3-(3-Chloro-phenvn-DroDvll-prQDiQnvl-aminoVpropyh-f u ran-2-carboxvlic 
acid methvl ester MS 392 f M+1 V 

Step B: 5-(3-(f3-^3-Chloro-DrienvlVprQp vp-propionyl-amino}-propvn-furan-2-carboxvlic 
acid. 1 H NMR (400 MHz, CDCI 3 ) 8 6.80-7.70 (m, 5H), 6.21 (d, 1H, J=3.9), 3.20 (m, 
4H). 2.83 (m, 2H), 2.60 (m, 2H), 1.80-2.20 (m, 6H), 1.04 (t, 3H, J=6.8); MS 376 (M- 
10 1), 378 (M+1). 

Example 204 

5-(3-{[3-(3-Chloro-phenyl)-propyl]-cyclopropanecarbonyl-amino}-propyl)-furan-2- 

carboxylic acid 

Step A: 9-(3-{r3-(3-Chloro-phenvl)-propvn-cvclopropanecarbo n vl-amino>-propylV 
15 furan-2-carboxvlic acid methvl ester. MS 404 fM+1) 

Step B:5-(3-ir3-(3 -ChlQrQ-Phenvl)-propvll-cvclonropanecarbonvl-amino}-prQpvlV 
furan-2-carbQxy|ic acid. 1 H NMR (400 MHz, CDCI 3 ) 5 6.80-7.40 (m, 5H), 6.19 (d, 1H, 
J=4.0), 3.25 (m, 4H), 2.81 (m, 2H), 2.60 (m, 2H), 1.60-2.00 (m, 4H); MS 388 (M-1), 
390 (M+1). 

20 Example 205 

5-(3-{Acetyl-[3-(3-chloro-phenyl)-propyl]-amino}-propyl)-furan-2-carboxylic acid 
Step A; 5-(3- (Acetvl-r3-(3-chloro-Phenvn-propvn-amino)-propvlVfuran-2-carbox V lic 
acid methvl ester MS 378 (M+1). 

SJexLa5-(3-(AceWI-f3-f3-chloro-DhenvlVpropyl1-amiriQVprn pvn-furan-2-carboxvlic 
25 acid. 1 H NMR (400 MHz, CDCI 3 ) 8 6.82-7.70 (m, 5H), 6.20 (d, 1 H, J=4), 3.20 (m, 
4H), 2.80 (m, 2H), 2.60 (m, 2H), 2.10 (s, 3H), 1.60-2.04 (m, 4H); MS 362 (M-1), 364 
(M+1). 

Example 2Q6 

5-(3-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-propyl)-thiophene-2- 
30 carboxylic acid sodium salt 

To a solution of 5-(3-{[3-(3-chloro-phenyl)-propyl]-methanesulfonyl-amino}-propyl)- 
thiophene-2-carboxylic acid (7.378 g. 17.74 mmol) in MeOH (325 mL) and water (25 
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mL) was added NaHC0 3 (1.490 g, 17.74 mmol) and the reaction was stirred at room 
temperature for 3 h. The reaction was concentrated in vacuo and the residue was 
azeotroped with MeOH (2 x 50 mL) followed by CHCI 3 (2 x 50 mL) to provide the 
sodium salt as a white solid (7.661 g). 1 H NMR (400 MHz, CD 3 OD) 8 7.35 (d, 1H), 
5 7.28 (m, 2H), 7.14 (m, 2H), 6.73 (d, 1H), 3.23 (m, 4H), 2.83 (s, 3H), 2.82 (m, 2H), 
2.62 (t, 2H), 1.94 (m, 2H), 1.88 (m, 2H). 

Examples 207-216 

Following the general procedure described for Example 206, the following sodium 
salts (Examples 207-216) were prepared with variations as noted. 

10 Example 207 

(3-{[(4-Butyl-benzyl)-methanesulfonyl-amino]-methyl}-phenyl)-acetic acid sodium salt 
Following the procedure described for Example 206 the sodium salt was generated. 
The sodium salt was stirred in 3% EtOH/EtOAc at 45°C for 20 h, was cooled to room 
temperature and was filtered to provide a white solid, mp 158°C; 1 H NMR (400 MHz, 

15 CD 3 OD) 5 7.26-7.11 (m, 8H), 4.28 (s, 4H), 3.45 (s, 2H), 3.29 (s, 2H), 2.80 (s, 3H), 
2.58 (t, 2H), 1.57 (m, 2H), 1.33 (m, 2H), 0.92 (t, 3H). 

Example 203 

[3-({[3-(3,5-Dichloro-phenyl)-allyl]-methanesulfonyl-amino}-methyl)-phenoxy]-acetic 

acid sodium salt 

20 1 H NMR (400 MHz, CD 3 OD) 5 7.29-7.21 (m, 4H), 6.94 (m, 2H), 6.84 (d, 1 H), 6.44 (d, 
1H), 6.24 (m, 1H), 4.37 (s, 2H), 4.35 (s, 2H), 3.94 (d, 2H), 2.94 (s, 3H). 

Example 209 

[3-({[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-methyl)-phenoxy]-acetic 

acid sodium salt 

25 1 H NMR (400 MHz, CD 3 OD) 8 7.21 (m, 1 H), 6.96 (m, 3H), 6.83 (m, 3H), 4.44 (s, 2H), 
4.35 (s, 2H), 4.01 (t, 2H), 3.56 (t, 2H), 2.97 (s, 3H). 

Example 210 

2-(3-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-propyl)-thiazole-4- 

carboxylic acid sodium salt 
30 1 H NMR (400 MHz, CD 3 OD) 8 7.82 (bs, 1H), 6.99 (m, 1H), 6.92 (m, 2H), 4.15 (t, 2H), 
3.62 (m, 2H), 3.36 (m, 2H), 3.03 (m, 2H), 2.94 (s, 3H), 2.14 (m, 2H). 
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Example 211 

N-[2-(3,5-Dichloro-phenoxy)-ethyl]-N-[6-(1H-tetrazol-5-yl> 

sodium salt 

1 H NMR (400 MHz, CD 3 OD) 8 7.00 (s, 1H), 6.93 (s, 2H), 4.14 (t, 2H) t 3.58 (t, 2H), 
5 3.23 (t, 2H), 2.91 (s, 3H), 2.80 (t, 2H), 1.73 (m, 2H), 1.62 (m, 2H), 1.36 (m, 4H). 

Sample 2 1 2 

7-{[2-(3,5-Dichloro-phenoxy)-ethyl]-meth^ acid sodium 

salt 

Following the procedure described for Example 206 the sodium salt was generated. 
1 0 The sodium salt was stirred in 2% water in EtOAc at 65 °C for 20 h. The mixture was 
cooled to room temperature and was filtered to provide a white solid, mp 166°C; 1 H 
NMR (400 MHz, CD 3 OD) 5 7.00 (s, 1H), 6.94 (s, 2H), 4.14 (t, 2H), 3.59 (t, 2H), 3.29 
(t, 2H), 2.92 (s, 3H), 2.14 (t, 2H), 1.60 (m, 4H), 1.35 (m, 4H). 

Example 213 

1 5 7-[(4-Butyl-benzyl)-methanesulfonyl-amino]-heptanoic acid sodium salt 

Following the procedure described for Example 206 the sodium salt was generated. 
The sodium salt was stirred in 10% EtOH in EtOAc at 65°C for 20 h. The mixture 
was cooled to room temperature and was filtered to provide a white solid, mp 137°C; 
1 H NMR (400 MHz, CD 3 OD) 6 7.27 (d, 2H), 7.15 (d, 2H), 4.32 (s, 2H), 3.12 (t, 2H), 

20 2.85 (s, 3H), 2.60 (t, 2H), 2.09 (t, 2H), 1 .60-1 .20 (m, 1 2H), 0.92 (t, 3H). 

Example 214 

(3-{[(4-Cyclohexyl-benzyl)-methanesulfonyl-amino]-methyl}-phenyl)-acetic acid 

sodium salt 

1 H NMR (400 MHz, CD 3 OD) 5 7.33-7.15 (m, 8H), 4.31 (s, 2H), 4.28 (s, 2H), 3.64 (s, 
25 2H), 2.74 (s, 3H), 2.48 (m, 1H), 1.84 (m, 4H), 1.74 (m f 1H), 1.38 (m, 4H), 1.24 (m, 
1H). 

Example 215 

(3-{[(4-tert-Butyl-benzyl)-methanesulfonyl-amino]-methyl}-phenoxy)-acetic acid 

sodium salt 

30 Following the procedure described for Example 206 the sodium salt was generated. 
The sodium salt was stirred in 2% water in EtOAc at 65°C for 20 h. The mixture was 
cooled to room temperature and was filtered to provide a white solid, mp 184-186°C; 
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1 H NMR (400 MHz, D 2 0) 8 7.19 (d, 2H), 7.04 (m, 3H), 6.71 (d, 1H), 6.63 (d, 1H), 6.49 
(s, 1H), 4.20 (s. 2H), 4.18 (s, 2H), 4.17 (s, 2H), 2.88 (s, 3H), 1.08 (s, 9H). 

Example 216 

5-(3-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-propyl)-thiophene-2- 
5 carboxylic acid sodium salt 

1 H NMR (400 MHz, CD 3 OD) 5 7.34 (d, 1H), 6.99 (t, 1H), 6.90 (d, 2H), 6.72 (d, 1H), 
4.12 (t, 2H), 3.60 (t, 2H), 3.31 (t, 2H), 2.92 (s, 3H). 2.83 (t, 2H), 2.00 (m, 2H). 
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PREPARATIONS C4-C6 
Preparations C4-C6 were prepared from the appropriate starting materials in an 
analogous manner to Preparation C1 . 

PREPARATION C4 
5 N-f3-f5-Methvl-thiophen-2-vn-propvl1-nnethanesulfonamide 

1 H NMR (400 MHz. CDCI 3 ) 5 6.57-6.53 (m, 2H), 4.35 (m, 1H), 3.17 (m, 2H), 2.93 (s, 
3H), 2.83 (t, 2H), 2.42 (s, 3H), 1.90 (m, 2H). 

PREPARATION C5 
r3-f3-Methanesulfonvlamino-propvlVphenvl1-acetic acid methyl ester 
10 1 H NMR (250 MHz, CDCI 3 ) 8 7.30-7.06 (m, 4H), 4.34 (m, 1H), 3.70 (s, 3H), 3.61 (s, 
2H), 3.27 (m, 2H), 2.94 (s, 3H), 2.72 (t, 2H), 1.93 (m, 2H). 

PREPARATION C6 
r2-(3-Methanesulfonvlamino-propvlWphenvn-acetic acid methvl ester 
1 H NMR (400 MHz, CDCI 3 ) 5 7.24-7.16 (m, 4H), 4.58 (m, 1H), 3.69 (s, 3H), 3.66 (s, 
15 2H), 3.17 (q, 2H), 2.94 (s, 3H), 2.72 (t, 2H), 1.88 (m, 2H). 

PR E P AR A TIONS P3-P4 
Preparations D3-D4 were prepared from the appropriate starting materials in an 
analogous manner to Preparation D1 . 

PREPARATION D3 
20 1 -Bromomethvl-4-pronvl-hen7ene 

1 H NMR (400 MHz, CDCI 3 ) 5 7.30-7.25 (m, 2H), 7.14 (m, 2H), 4.48 (s, 2H), 2.56 (t, 
2H), 1.62 (m, 2H), 0.93 (t, 3H). 

PREPARATION D4 
1 -Bromomethvl- 4-ethvl-benzene 
25 1 H NMR (400 MHz, CDCI 3 ) 5 7.28 (m, 2H), 7.16 (d, 2H), 4.48 (s, 2H), 2.63 (q. 2H), 
1.22 (t, 3H). 

PREPARATIONS F3-F4 
Preparations F3-F4 were prepared from the appropriate starting materials in an 
analogous manner to Preparation F1 . 
30 PREPARATION F3 

2-Bromo-methyl-b enzofuran 
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PREPARATION F4 
6-Chloro-2-bromom ethvl-quinoline 
PREPARATIONS L4-L1 7 
Preparations L4-L17 were prepared from the appropriate starting materials in an 
5 analogous manner to Preparation L1 . 

PREPARATION L4 
1-(2-Bromo-ethox\A-3-ethvl-benzene 
PREPARATION L5 
1-(2-Bromo-ethoxvl3-isopropyl-benzene 
10 PREPARATION L6 

1-(2-Bromo-ethoxvl3-tri fluoromethvl-benzene 
PREPARATION L7 
1-(2-Bromo-ethoxvV3.5-difluoro-benzene 
1 H NMR (400 MHz, CDCI 3 ) 6 6.42 (m, 3H), 4.24 (t, 2H), 3.62 (t, 2H). 

15 PREPARATION 1 8 

1-(2-Bromo-ethoxvl3.5-dichloro-benzene 
PREPARATION L9 
1-(2-Bromo-ethoxyl3-fluoro-benzene 
PREPARATION L10 
20 1-f2-Bromo-ethoxyV3-chlo ro-5-methoxv-benzene 

PREPARATION L11 
1-(2-Bromo-ethoxy V3-ethoxv-benzene 

PREPARATION L12 
1-(2-Bromo-ethoxy l3-chloro-benzene 
25 PREPARATION L13 

5-(2-Bromo-ethoxvlbenzof1.3]dioxole 
1 H NMR (400 MHz, CDCI 3 ) 6 6.69 (d, 1H), 6.50 (s, 1H), 6.33 (dd, 1H), 5.91 (s, 2H), 
4.20 (t, 2H), 3.59 (t, 2H). 

PREPARATION L14 
30 1-(2-Bromo-ethoxvV3.5-b is-trifluoromethvl-benzene 

PREPARATION L15 

1-(3-Bromo-propoxy)-3-chloro-5-methQxy-benzene 
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PREPARATION L16 
1-(3-Bromo-propoxyV3.5-dichloro-benzene 

PREP AR ATION L17 
1-(2-Bromo-ethoxvl3-methoxv-benzene 
5 PREPARATION W2 

5-(3-Oxo-propvh-thioDhene-2-car boxvlic acid tert-butyl ester 
Step A: Ester Formation 
5-Bromo-thiophene-2-carboxvlic acid tert-butvl ester . To a mixture of anhydrous 
MgS0 4 (11.60 g, 96.4 mmol) in 100 mL CH 2 CI 2 was added concentrated H 2 S0 4 (1.45 
10 mL, 24.1 mmol) and the mixture was stirred for 15 minutes followed by addition of 5- 
bromo-thiophene-2-carboxylic acid (5.0 g, 24.1 mmol). After stirring for 1 minute, tert- 
butanol (11.6 g, 20 mmol) was added and the reaction was stirred at room 
temperature for 18 h. The reaction was quenched with saturated NaHC0 3 . The 
layers were separated, the aqueous layer was extracted with CH 2 CI 2l and the 
15 combined organic layers were dried over MgS0 4 . The organic solution was 
concentrated to give a clear oil which was purified via medium pressure 
chromatography (3% EtOAc in hexanes) to afford the title compound (4.97 g). 1 H 
NMR (400 MHz, CDCI 3 ) 8 7.45 (d, 1H), 7.02 (d, 1H), 1.54 (s, 9H). 

stepB: Aldehyde formation 

20 5-(3-Oxo-proDvl)-thiQDhene-2-carboxvlic acid tert-butyl ester . To a solution of 5- 
bromo-thiophene-2-carboxylic acid tert-butyl ester (0.50 g, 1.89 mmol) in 5 mL DMF 
was added allyl alcohol (0.51 mL, 7.57 mmol) followed by NaHC0 3 (0.397 g, 4.72 
mmol), tetrabutylammonium chloride (0.525g, 1.89 mmol), and palladium acetate 
(0.021 g, 0.094 mmol). The reaction was placed in an oil bath heated to 65°C and 

25 was heated to 90°C for 2 h. The mixture was diluted with EtOAc and 25 mL water 
and the solids were removed by filtration through Celite. The layers were separated, 
and the organic solution was washed with water (4x), dried over MgS0 4 and 
concentrated to a dark yellow oil which was purified via medium pressure 
chromatography (7:1 hexanesrEtOAc) to afford the title compound (0.190 g). 1 H 

30 NMR (400 MHz, CDCI 3 ) 8 9.80 (s, 1H), 7.51 (d, 1H), 6.78 (d, 1H), 3.14 (t, 2H), 2.86 (t, 
2H), 1.54 (s, 9H). 
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PREPARA TI ON X1 
3-(2-Methanesulfonylamino-ethvllbenzoic ac id methvl ester 

Step A 

3-Cyanomethvl-benzoic acid methyl ester . A mixture of 3-bromomethyl-benzoic acid 
5 methyl ester (3.00 g, 13.10 mmol), potassium cyanide (1.02 g, 15.71 mmol) and DMF 
(25 mL) was heated at 40-45°C for 45 minutes and was stirred at room temperature 
for 18 h. The reaction was heated at 40°C for 24 h, was cooled to room temperature, 
and additional potassium cyanide (1.02 g, 15.71 mmol) was added. The reaction was 
heated at 40°C for 18 h and was cooled to room temperature. Water (25 mL) was 
10 added and the product was extracted into EtOAc (3x25 mL). The combined organic 
layers were washed with 1N UCI followed by brine, dried over MgS0 4t filtered, and 
concentrated. Flash chromatography (9:1 hexanes:EtOAc to 4:1 hexanes:EtOAc) 
provided 3-cyanomethyl-benzoic acid methyl ester (1.36 g). MS 193 (M+18). 

StepB 

15 3-(2-Amino-ethylVbenzoic acid methyl ester . A solution of 3-cyanomethyl-benzoic 
acid methyl ester (1.36 g) in EtOH (25 mL) was saturated with HCI (g) and Pt0 2 (200 
mg) was added. The reaction was hydrogenated on a Parr shaker at 50 psi for 2.5 h. 
The catalyst was removed via filtration through Celite and the solvent was removed 
in vacuo. The resulting solid was stirred in Et 2 0 and the mixture was filtered to yield 

20 the title compound as a white solid (1.18 g). MS 180 (M+1). 

Ste pQ 

3-(2-Methanesulfonylamino-ethyl)-benzoic acid methyl ester . To a solution of 3-(2- 
amino-ethyl)-benzoic acid methyl ester (500 mg) in CH 2 CI 2 (35 mL) at 0°C was added 
methanesulfonyl chloride (292 mg, 2.55 mmol) and triethylamine (1.6 mL, 11.5 

25 mmol). The reaction was stirred at room temperature for 18 h and was washed 
consecutively with 5.5% HCI, water, saturated NaHC0 3 , and brine. The organic 
solution was dried over MgS0 4 , filtered, and concentrated to yield the title compound 
(522 mg) as a white solid. MS 275 (M+18). 

PREPARATION Y1 

30 (3-FQrmy!-phenyl)-aqetic acid ethyl ester 

STEP A 

Method A 
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(3-Cvano-phenvllacetic acid ethyl ester . To a mixture of of (3-bromo-phenyl)-acetic 
acid ethyl ester (15.3 g, 62.9 mmol) and 1-methyl-2-pyrrolidinone (125 mL) was 
added copper (I) cyanide (8.46 g, 94.4 mmol). The reaction mixture was stirred in an 
oil bath at 190°C for 1 h. The reaction was cooled to room temperature and was 
5 diluted with EtOAc and 2:1 H 2 0/NH 4 OH. The mixture was stirred for 10 minutes and 
was filtered through Celite. The aqueous layer was washed with EtOAc (2x). The 
organic solution was washed with 2:1 H 2 0/NH 4 OH until the aqueous extracts were no 
longer blue. The organic solution was dried over MgS0 4 , filtered and concentrated to 
afford (3-cyano-phenyl)-acetic acid ethyl ester (1 1.95 g). 1 H NMR (400 MHz, CDCI 3 ) 8 
10 7.51-7.58 (m, 3H), 7.43 (t, 1H), 4.16 (q, 2H), 3.63 (s, 2H), 1.25 (t, 3H). 

Method B 

(3-Cvano-phenylVacetic acid ethyl ester . A mixture of (3-bromo-phenyl)-acetic acid 
ethyl ester (12.38 g, 54.05 mmol), zinc cyanide (4.33 g, 36.9 mmol), and DMF (150 
mL) was deoxygenated with nitrogen and Pd(PPh 3 ) 4 (3.10 g, 2.68 mmol) was added. 

1 5 The mixture was heated in a 90 °C oil bath for 2.5 h and was cooled to room 

temperature. Aqueous NH 4 OH (5%) was added and the product was extracted into 
Et 2 0 (3x). The combined organic extracts were washed with 5% NH 4 OH followed by 
brine. The organic solution was dried over MgS0 4 , filtered and concentrated. Flash 
chromatography (9:1 hexanes:EtOAc) provided (3-cyano-phenyl)-acetic acid ethyl 

20 ester (9.08 g) as a pale yellow liquid which was identical spectroscopically to that 
obtained using Method A above. 

STEP 3 

(3-Formvl-phenvl l-acetic acid ethvl ester . To a solution of (3-cyano-phenyl)-acetic 
acid ethyl ester (4.8 g, 25.4 mmol) in 75% aqueous formic acid was added nickel- 

25 aluminum alloy (4.6 g). The mixture was heated at reflux (100°C) for 2.25 h. The 
reaction mixture was cooled and was filtered through Celite with the aid of boiling 
EtOH. The filtrate was diluted with H 2 0 and the product was extracted into CHCI 3 
(3x). The organic solution was stirred with saturated NaHC0 3 solution until a pH of 8 
was attained. The organic solution was dried over MgS0 4 , filtered, and concentrated. 

30 The product was purified by flash chromatography (5:1 hexanes/EtOAc) to afford the 
title compound (3.33 g). 1 H NMR (400 MHz, CDCI 3 ) 8 7.76-7.79 (m, 2H), 7.47-7.57 
(m, 2H), 4.15 (q. 2H), 3.69 (s, 2H), 1.25 (t, 3H); MS 193 (M+1). 
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PREPARATION Z*\ 
(3-Fprmyl-ph^ny l)- 9c^tic aqid methyl ester 
Step A 

(3-Cyano-phenyl)-acetic acid methyl ester . Nitrogen was bubbled through a mixture 
5 of (3-bromo-phenyl)-acetic acid methyl ester (22.85 g, 99.78 mmol), Zn(CN) 2 (7.25 g, 
61.75 mmol), and DMF (100 mL) for about 5 minutes followed by addition of 
tetrakistriphenylphosphine(O) palladium (4.60 g, 3.98 mmol). The mixture was heated 
for 3 h at 80°C and was cooled to room temperature. Aqueous 2N NH 4 OH was 
added and the product was extracted into EtOAc (3x). The organic solution was 
10 washed with 2N NH 4 OH (2x) followed by brine (2x). The organic solution was dried 
(MgS0 4 ), filtered, and concentrated in vacuo. Purification by flash chromatography 
(6:1 hexanes:EtOAc) provided the title compound as an oil (15.19 g). 1 H NMR (400 
MHz, CDCI 3 ) 5 7.57-7.41 (m, 4H), 3.706 (s, 3H), 3.703 (s, 2H). 

Step B 

1 5 (3-Formyl-phenyh-acetic acid methyl ester . A mixture of (3-cyano-phenyl)-acetic acid 
methyl ester (1.56 g, 8.91 mmol), aluminum-nickel alloy (1.63 g) and 75% formic acid 
(25 mL) was heated at reflux for 1.75 h. The mixture was cooled to room 
temperature and the solids were removed by filtration through Celite with the aid of 
boiling EtOH. Water was added and the aqueous solution was washed with CH 2 CI 2 

20 (3x). Aqueous saturated NaHC0 3 was carefully added to the organic solution until 
the pH was about 8-9. The organic solution was washed with brine, dried over 
MgS0 4 , and concentrated. Purification by flash chromatography (5:1 
hexanesrEtOAc) provided the title compound as a clear and colorless oil (870 mg). 1 H 
NMR (400 MHz, CDCI 3 ) 5 9.98 (s, 1H), 7.77 (m, 2H), 7.55-7.46 (m, 2H), 3.68 (s, 5H). 

25 PREPARATION AA1 

2-(3-Methanesulfonvlamino-propylVthiazole-4-carboxvlic acid ethyl ester 

3TEPA 

4-Methanesulfonvlamino-butyric acid ethyl ester . Methanesulfonyl chloride (4.10 g, 
35.8 mmol) was added to a suspension of ethyl 4-aminobutyrate hydrochloride (6.00 
30 g, 35.8 mmol) and Et 3 N (10.8 mL, 77.4 mmol) in THF (230 mL). The resulting 
suspension was stirred at room temperature for 43 h. The reaction mixture was 
filtered and the filtrate was concentrated. Flash chromatography (1:1 EtOAc:hexanes 
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to EtOAc) afforded the title compound (7.08 g). 1 H NMR (400 MHz, CDCI 3 ) 5 4.51 (s, 
1H), 4.12 (q, 2H), 3.18 (q, 2H), 2.94 (s, 3H), 2.40 (t, 2H), 1.85-1.92 (m, 2H), 1.24 (t, 
3H);MS210(M + +1). 

S TEP B 

5 4-Methanesulfonvlamino-butvramidft A solution of 4-methanesulfonylamino-butyric 
acid ethyl ester (7.08 g, 33.8 mmol) in concentrated NH 4 OH (200 mL) was stirred at 
room temperature for 66 h. The reaction mixture was concentrated to afford the title 
compound as a white solid (6.16 g). The product was used in the next step without 
further purification. 1 H NMR (400 MHz, CDCI 3 ) 8 3.30 (s, 3H), 3.05-3.09 (m, 2H), 
10 2.91 (s, 3H), 2.24-2.30 (m, 2H), 1.80-1.85 (m, 2H); MS 181 (M + +1). 

STEPC 

4-Methane sulfonylamino-thiobutvramide . A suspension of 4-methanesulfonylamino- 
butyramide (0.50 g, 2.8 mmol) and Lawesson's reagent (0.56 g, 1.4 mmol) in THF 
(50 mL) was stirred at room temperature for 45 minutes. During this time all of the 
1 5 solid dissolved. The solution was concentrated and purified by flash chromatography 
(79:1 EtOAc:MeOH) to afford the title compound (0.41 g); 1 H NMR (400 MHz, CDCI 3 ) 
5 3.29 (s, 3H), 3.07-3.11 (m, 2H), 2.91 (s, 3H), 2.62-2.66 (m, 2H), 1.93-1.99 (m, 2H); 
MS 197 (M + +1). 

STEP D 

20 2-(3-Methanesulfonylam ino-Dropvn-thiazole-4-carboxvlic acid ethvl ester . A solution 
of 4-methanesulfonylamino-thiobutyramide (0.35 g, 1 .8 mmol) and ethyl 
bromopyruvate (0.37 g, 1 .9 mmol) in EtOH (50 mL) was stirred at room temperature 
for 17 h. Additional ethyl bromopyruvate (0.05 g, 0.26 mmol) was added and the 
reaction mixture was stirred at room temperature for 5.5 h. The reaction mixture was 

25 concentrated and was purified by flash chromatography (79:1 to 19:1 EtOAc:MeOH) 
to afford the title compound (0.47 g). 1 H NMR (400 MHz, CDCI 3 ) 8 8.05 (s, 1H), 4.40 
(q, 2H), 3.24 (t, 2H), 3.17 (t, 2H), 2.96 (s, 3H), 2.10 (t, 2H), 1.39 (t, 3H); MS 293 
(M + +1). 

PREPARATION BB1 
30 N-(4-Butoxv-ben7vllmet hanesulfonamide 

Step A: Nitrile Reduction 
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4-Butoxybenzylamine . To a solution of 4-butoxybenzonitrile (4.6 g, 26.25 mmol) in 
Et 2 0 (50 mL) was added lithium aluminum hydride (1.0 M in THF, 26.2 mL, 26.2 
mmol) dropwise. The reaction was heated at reflux for 1 h and was cooled to room 
temperature. The reaction was carefully poured into water (50 mL) and was diluted 
5 with Et 2 0. The solids were removed by filtration through Celite with the aid of Et 2 0. 
The organic solution was washed with water followed by brine, dried (MgS0 4 ), 
filtered, and concentrated in vacuo to provide 4-butoxybenzylamine (2.68 g). 1 H 
NMR (400 MHz, CDCI 3 ) 8 7.16 (m, 2H), 6.82 (m, 2H), 3.91 (m, 2H), 3.75 (s, 2H), 1.73 
(m, 2H), 1.46 (m, 2H), 1.39 (m, 2H), 0.95 (t, 3H). 

10 step p: Sulfonamide formation 

N-(4-Butoxv-benzvllmethanesulfonamide . The title compound was prepared 
following the general procedure described in Step 2 of Preparation A1 . 1 H NMR (400 
MHz, CDCI 3 ) 5 7.24 (d, 2H), 6.86 (d, 2H), 4.76 (bs, 1H), 4.23 (m, 2H), 3.94 (m, 2H), 
2.83 (s, 3H), 1.75 (m, 2H), 1.47 (m, 2H), 0.96 (t, 3H). 

15 PREPARATION CC1 

3-(3-ChlQro-phgnyl)'PrQpiongldehyde 
A solution of 1-chloro-3-iodobenzene (9.63 g, 40.38 mmol), ally) alcohol (5.86 g, 
100.96 mmol), sodium bicarbonate (8.48 g, 100.96 mmol), tetrabutylammonium 
chloride (11.22 g, 40.38 mmol), and Pd(OAc) 2 (317 mg, 1.413 mmol) in 25 mL DMF 

20 was stirred at 50°C for 18 h. The mixture was cooled to room temperature, diluted 
with water, and the aqueous solution was washed with EtOAc. The organic solution 
was washed with water followed by brine, dried over MgS0 4 , filtered and 
concentrated in vacuo. The product was purified via flash chromatography on silica 
gel (9:1 hexanes:EtOAc) to afford the title compound as an oil (5.04 g). 

25 PREPARATION CC2 

3-(3-Bromo-phenyl)-propionaldehyde 
The title compound was prepared using the method described above for Preparation 
CC1 with a reaction time of 1 h at 90°C. 

PRE PAR AT I ON DD1 
30 5-(3-Amino-DroDvn-thiophene-2-carboxvlic acid methvl ester 

Step A 



WO 98/28264 



-215- 



PCT/IB97/01417 



SiQitetizBylffiS^^ acid methyl ester. 

_A mixture of prop-2-ynyl-carbamic acid tert-butyl ester (1.67 g, 0.011 mmol), 5- 
bromo-thiophene-2-carboxylic acid methyl ester (2.50 g, 0.011 mmol), 
tetrakistriphenylphosphine(O) palladium (0.622 g, 0.0538 mmol), Cul (0.102 g, 0.538 
5 mmol) and triethylamine (1.57 mL, 0.011 mmol) in 50 mL acetonitrile under nitrogen 
was heated at reflux for 16 h. The reaction was cooled to room temperature, diluted 
with 75 mL EtOAc, washed with 5.5% HCI, water and brine, dried over MgS0 4 , 
filtered and concentrated in vacuo to an oil. The product was purified via flash 
chromatography (9:1 to 4:1 hexanes:EtOAc) to afford the title compound as an oil 
10 (2.06 g). MS313(M+18). 

StepP 

5-f3-tert-Butoxvcarbonvlamino-prop vlVthiophene-2-carboxylic acid methyl ester . A 
mixture of 5-(3-tert-butoxycarbonylamino-prop-1-ynyl)-thiophene-2-carboxylic acid 
methyl ester (2.06 g) and 10% palladium on carbon (1.03 g) in 50 mL MeOH was 
15 hydrogenated on a Parr shaker at 50 psi H 2 for 16 h. The reaction was filtered 
through Celite with the aid of MeOH and the filtrate was concentrated in vacuo to 
afford the title compound as a solid (1.93 g). MS 317 (M+18). 

StepC 

5-(3-Amino-proDvh-thioDhene-2-carboxvlic acid methyl ester . A solution of 5-(3-tert- 
20 butoxycarbonylamino-propyl)-thiophene-2-carboxylic acid methyl ester (0.118 g, 0.5 
mmol) in 50 mL MeOH was cooled to 0°C and was saturated with HCI (g). The 
reaction was stirred at room temperature for 90 minutes. The solution was 
concentrated to a solid which was partitioned between EtOAc and saturated 
NaHC0 3 . The layers were separated, and the organic layer was washed with brine, 
25 dried over MgS0 4 , filtered and concentrated in vacuo to afford the title compound as 
an oil (399 mg). MS 200 (M+1). 

PREPARATION DD2 
5-(3-Amino-propylMuran-2-carboxylic acid methyl ester hydrochloride salt 
The title compound was prepared from the appropriate starting materials in an 
30 analogous manner to Preparation DD1 with the following exceptions. The 
hydrogenation performed in Step B was carried out for 5.5 h. In Step C, the reaction 
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was stirred for 16 h at room temperature and was concentrated in vacuo to provide 
the title compound as the hydrochloride salt. 

PREPARATION EEJ 
5-(3-Amino-propvn-thiophene-2-carboxvlic acid tert-butvl ester 
5 Step A 

Prop-2-vnvl-carbami c acid benzvl ester 
To a solution of propargylamine (6.4 g, 71.2 mmol) in pyridine (100 mL) was added 
benzylchloroformate (13.37 g, 78.2 mmol) in 100 mL CH 2 CI 2 over 0.5 h. The reaction 
was stirred for 16 h and the volatiles were removed in vacuo. The residue was 
10 dissolved in EtOAc and the organic solution was washed with water (2x). The 
organic solution was washed with dilute aqueous HCI followed by saturated NaHC0 3 . 
The organic solution was dried over MgS0 4 , filtered, and concentrated in vacuo to 
provide the title compound (4.43 g). 

StepB 

15 5-(3- Benzvloxvcarbonvlamino-prop-1-vnvlVthiophene^2-carboxvlic acid tert-butyl 
ester. The title compound was prepared from the appropriate starting material in an 
analogous manner to Step A of Preparation DDI 

st e p c 

5-(3-Amino-propvl)-thiophene-2-carbox ylic acid tert-butyl ester hydrochloride salt . To 
20 a solution of 5-(3-benzyloxycarbonylamino-prop-1-ynyl)-thiophene-2-carboxylic acid 
tert-butyl ester (1.0 g, 2.69 mmol) in 15 mL MeOH and 2.69 mL 1N HCI (aq) was 
added Pd(OH) 2 (1 g). The mixture was shaken in a Parr shaker under 45 psi H 2 for 
16 h. The catalyst was removed by filtration through Celite and additional Pd(OH) 2 (1 
g) was added. The reaction was shaken at 45 psi H 2 for 6 h and the catalyst was 
25 removed by filtration through Celite. The solution was concentrated in vacuo. The 
residue was azeotroped with CCI 4 and was triturated with Et 2 0 to provide the title 
amine (360 mg). 

PREPARATION FF1 

5-{3-f3-(3-Chloro-phenvl)-propvlamino1-propvll-thiophene- 2-carboxylic acid methyl 
30 ester 

A solution of 5-(3-amino-propyl)-thiophene-2-carboxylic acid methyl ester (0.118 g, 
0.5 mmol) and diisopropylethylamine (0.071 g, 0.55 mmol) in 10 mL MeOH was 
stirred at room temperature for 30 minutes and 3-(3-chloro-phenyl)-propionaldehyde 
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(0.093 g. 0.55 mmol) was added. The mixture was stirred for 90 minutes. The 
reaction was cooled to 0°C, NaBH 4 (0.83 ml_, 5.98 mmol) was added and the mixture 
was stirred for 30 minutes. The reaction was quenched with 1:1 NaHC0 3 :H 2 0 and 
was washed with CH 2 CI 2 . The CH 2 CI 2 extracts were washed with brine, dried over 
5 MgS0 4 , filtered, and concentrated in vacuo to afford the title compound as an oil (171 
mg). MS 352 (M+1). 

PREPARATIONS FF2-FF4 
Preparations FF2-FF4 were prepared from the appropriate starting materials in an 
analogous manner to Preparation FF1. 
10 PREPARATION FF2 

5-f3-f3-(3-Chloro-Dhenvh-Dropvlamino1-propvl}-thioDhene-2-carboxvlicacidtert-butvl 

ester 

1 H NMR (400 MHz, CDCI 3 ) 5 7.51 (d, 1H), 7.25-7.05 (m, 4H), 6.74 (d, 1H), 2.83 (t, 
2H), 2.72-2.59 (m, 6H), 1.97-1.82 (m, 4H), 1.53 (s. 9H); MS 394 (M+1). 
15 PREPARATION FF3 

5-(3-r3-(3-Chloro-Dhenvh-propvlamino1-propyl}-furan-2-carboxvlic acid methvl ester 
MS 336 (M+1). 

PREPARATION FF4 
5-{3-[3-(3-ChlorQ-phenyl)-prppyiaminp]-propyl}-tetrahydrofgrgn-2-carboxylicacid 
20 methyl ester 

MS 340 (M+1). 

PREPARATION GG1 
3-(3-Chloro-phenvn-propvlamine 
STEP A 

25 3-(3-Chloro-phenyl)-acrylamide . A solution of 3-(3-chloro-phenyl)-acrylic acid (15.0 g, 
82.15 mmol) in 50 mL thionyl chloride was heated at reflux for 30 minutes. The 
excess thionyl chloride was removed via distillation at atmospheric pressure. The 
residue was azeotroped with benzene in vacuo to give 17.288 g of an orange oil. 
The oil was dissolved in 25 mL CH 2 CI 2 and the solution was added slowly to liquid 

30 NH 3 (20 mL, 80.07 mmol) in CHCI 3 (50 mL) at -78° C. The resulting suspension was 
warmed to room temperature and was concentrated in vacuo to afford the title 
compound as a gray solid (19.38 g). 1 H NMR (400 MHz, CD 3 OD) 8 7.57 (s, 1H), 
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7.45 (m, 2H), 7.36 (m, 1H), 6.64 (d, 1H); MS 182 (M+1), 180 (M-1). 

gTE PB 

3-(3-Chloro-phenvlVpropylamine . A 1.0 M solution of LiAIH 4 in THF (6.0 mL, 6.0 
mmol) was added dropwise to a suspension of 3-(3-chloro-phenyl)-acrylamide (10 g, 
5 5.51 mmol) in 30 mL THF at 0°C. The reaction was warmed to room temperature 
and was stirred for 5 h. An additional 4 mL of 1 M LiAIH 4 was added and the reaction 
was stirred for 18 h. An addition 2 mL of 1 M LiAIH 4 was added and the reaction was 
stirred for 24 h. The reaction mixture was quenched by dropwise addition of water. 
The mixture was concentrated in vacuo to remove THF and was diluted with water. 

10 The aqueous solution was extracted with EtOAc. The organic solution was washed 
with water, dried over MgS0 4 , filtered and concentrated in vacuo. The residue was 
dissolved in CHCI 3 and the organic solution was washed with 1M HCI. The aqueous 
solution was basified to pH 11 with 1M NaOH and the product was extracted into 
CHCI 3 . The organic solution was dried over MgS0 4 , filtered and concentrated in 

15 vacuo to afford the title compound as a yellow oil (0.134 g). 1 H NMR (400 MHz, 
CDCI3) 8 7.20-7.22 (m, 3H),7.16 (m, 1H), 2.74 (t, 2H), 2.61 (t, 2H), 1.74 (m, 2H); MS 
170 (M+1). 

PREPARATION HH1 
4-Pvrimidin-2-vl-be nzaldehvde 

20 A solution of 2-bromopyrimidine (1.00 g, 6.3 mmol) and tetrakistriphenylphosphine(O) 
palladium (0.218 g, 0.189 mmol) in ethylene glycol dimethyl ether (30 mL) was stirred 
at room temperature for 10 minutes. A solution of 4-formylbenzene boronic acid 
(1.14 g t 7.61 mmol) and sodium bicarbonate (1.58 g, 18.9 mmol) in 15 mL water was 
added and the reaction was heated at reflux for 18 h. The mixture was diluted with 

25 water and CH 2 CI 2 . The layers were separated, and the aqueous solution was 
washed with CH 2 CI 2 . The combined organic layers were dried over MgS0 4 , filtered, 
and concentrated in vacuo. The residue was purified via flash chromatography (10% 
to 30% hexanes in EtOAc) to afford the title compound (0.979 g). 1 H NMR (400 MHz, 
CDCI3) 5 10.11 (s, 1H), 8.83 (s, 2H), 8.82 (s, 1H), 7.98 (s, 2H), 7.23 (s, 2H). 
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PREPARATION HH2-HH7 
Preparations HH2-HH7 were prepared from the appropriate starting materials in an 
analogous manner to Preparation HH1 . 

PREPARATION HH2 
5 4-Pyridin-2-v l-benzaldehvde 

1 H NMR (400 MHz, CDCI 3 ) 8 10.09 (s, 1H), 8.72 (s, 1H),8.16 (s, 2H), 7.95 (s, 2H), 
7.79 (s, 2H), 7.29 (m, 1H); MS 184 (M+1). 

P REPARATION HH 3 
4-Pyridin-3-yl-benzaldehyde 
10 1 H NMR (400 MHz, CDCI 3 ) 8 10.04 (s, 1H), 8.88 (s, 1H),8.64 (s, 1H), 7.97 (s, 2H), 
7.91 (m, 1H), 7.75 (m, 2H), 7.39 (m, 1H); MS 184 (M+1). 

PREPARATION HH4 
4-Pyridin-4-yl-be nzaldehvde 
1 H NMR (400 MHz, CDCI 3 ) 8 10.03 (s, 1H), 8.70 (s, 2H),7.99 (s, 2H), 7.79 (s, 2H), 
15 7.52 (s,2H); MS 184 (M+1). 

PREPARATION H H5 
4-Thigzoi-2-yi-penzaldehyde 

MS 189 (M+). 

PREPARATION HH6 
20 4-Pvrimidin-5 -vl-henzaldehvde 

1 H NMR (400 MHz, CDCI 3 ) 8 10.03 (s, 1H), 9.26 (s, 1H), 9.00 (s, 2H), 8:03 (m, 2H), 
7.76 (m, 2H). 

PREPARATION HH7 
4-Pyrazin-2-yl-benzaldehvde 
25 1 H NMR (400 MHz, CDCI 3 ) 8 10.03 (s, 1H), 9.10 (s, 1H), 8.69 (s, 1H), 8.59 (s, 1H), 
8.21 (d, 2H), 8.03 (d, 2H). 

PREPARATION 111 
5.(3-Oxo-Dropvn-1H-pvrazole-3-carboxvlic acid ethvl ester 

Step A 

30 5-ftert-Butvl-dimethvl-silanvloxylpentan-2-one . A solution of 3-acetyl-1-propanol 
(3.000 g, 29.37 mmol), tert-butyldimethylsilyl chloride (4.522 g, 30.00 mmol), and 
imidazole (5.004 g, 73.5 mmol) in DMF (40 mL) was heated at 40°C for 5 h and was 
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stirred at room temperature for 66 h. Water (60 mL) was added and the product was 
extracted into EtOAc (4x50 mL). The combined organic extracts were washed with 
water (2x50 mL), dried over MgS0 4l filtered, and concentrated. Purification by flash 
chromatography (hexanes.EtOAc 9:1) provided the title compound (3.722 g). 1 H 
5 NMR (400 MHz, CDCl 3 ) 8 3.59 (t, 2H), 2.49 (t, 2H), 2.13 (s, 3H), 1.76 (m, 2H), 0.86 
(s, 9H), 0.02 (s, 6H); MS 217 (M+1). 

Step B 

7-ftert-Butvl-dimethvl-silanylnxvV-2.4-dinxn-heptanoin acid ethvl ester. Diethyl oxalate 
(4.048 g, 37.7 mmol) was added to solid sodium ethoxide (0.472 g, 69.3 mmol) at 
10 0°C followed by slow addition of 5-(tert-butyl-dimethyl-silanyloxy)-pentan-2-one 
(1.500 g, 69.3 mmol). The resulting orange solution was stirred at 0°C for 10 minutes 
and at room temperature for 3 h. Purification by flash chromatography (19:1 
hexanes:EtOAc to 9:1 EtOAc:MeOH) provided the title compound (1.982 g); MS 317 
(M+1). 

15 StepC 

5-[3-(tert-Btjtvl-dimethvl-silanvloxv1-propvll-1H- pyra7nle-3-carboxvlic acid ethvl ester. 
A solution of 7-(tert-butyl-dimethyl-silanyloxy)-2,4-dioxo-heptanoic acid ethyl ester 
(1.627 g, 51.4 mmol) and hydrazine (17 mL, 55 mmol) in EtOH was heated at reflux 
for 6 h. The reaction was concentrated in vacuo. Purification by flash 
20 chromatography (6:4 hexanes:EtOAc) provided the title compound (333 mg). 1 H 
NMR (400 MHz, CDCI 3 ) 8 6.64 (s, 1H), 4.37 (q, 2H), 3.67 (t, 2H), 2.85 (t, 2H), 1.88 
(m, 2H), 1.38 (t, 3H), 0.88 (s, 9H), 0.05 (s, 6H); MS 313 (M+1). 

StepD 

5-(3-Hvdroxy-propvh-1H-pyrazole-3-carboxylic a rid ethvl ester. A solution of 5-[3- 
25 (tert-butyl-dimethyl-silanyloxy)-propyl]-1H-pyrazole-3-carboxylic acid ethyl ester (327 
mg, 1.05 mmol) and tetrabutylammonium fluoride (288 mg, 1.10 mmol) in THF (50 
mL) was stirred at room temperature for 1 h. The reaction mixture was concentrated 
in vacuo. Flash chromatography (EtOAc to EtOAcMeOH 19:1) provided the title 
alcohol (165 mg). 1 H NMR (400 MHz, CDCI 3 ) 8 6.58 (s, 1H), 4.35 (q, 2H), 3.71 (t, 
30 2H), 2.84 (t, 2H), 1.91 (m, 2H), 1.36 (t, 3H); MS 199 (M+1). 
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StgpE 

5-(3-Oxo-propvll1H-pvrazole-3-carboxvlic acid ethvl ester. Dimethylsulfoxide (0.14 
mL, 1.9 mmol) was slowly added to a solution of oxalyl chloride (0.137 mg, 1.08 
mmol) in CH 2 CI 2 (1 mL) and THF (1 mL) at -78°C. After stirring for 5 minutes, the 
5 solution was added dropwise to a solution of 5-(3-hydroxy-propyl)-1H-pyrazole-3- 
carboxylic acid ethyl ester (178 mg, 0.898 mmol) in THF (10 mL) at -78°C. The 
reaction was stirred for 0.5 h and triethylamine (0.64 mL) was added. The 
suspension was stirred for 40 minutes and was warmed to room temperature. The 
reaction was diluted with CH 2 CI 2 :hexanes (1:4, 40 mL) and the mixture was washed 
10 with 10% aqueous sodium bisulfate (15 mL) followed by water (2 x 10 mL). The 
organic solution was dried over MgS0 4 , filtered, and concentrated to provide the title 
aldehyde. 1 H NMR (400 MHz, CDCI 3 ) 5 9.82 (s, 1H), 6.59 (s, 1H), 4.35 (q, 2H), 3.06 
(m, 2H), 2.84 (t, 2H), 1.91 (m, 2H), 1.34 (t, 3H); MS 197 (M+1). 

PREPARATIO N JJ 1 

15 f5-(Methanesulfonvlamino-methvlVthiop hen-2->yl]-acetic acid methvl ester 

To a solution of thiophen-2-yl-acetic acid methyl ester (2 mL, 12.8 mmol) in 1,4- 
dioxane (10 mL) was added concentrated HCI (0.4 mL, 4.8 mmol) dropwise over 10 
minutes. Zinc chloride (78 mg, 0.57 mmol) was added and the reaction was lowered 
into a pre-heated water bath at 45°C and was stirred for 15 minutes. HCI (g) was 

20 bubbled into the solution for 2-3 minutes. The temperature of the reaction rose to 
about 60°C. Upon cooling, 37% aqueous formaldehyde (1.24 mL, 16 mmol) was 
added dropwise and the temperature rose to 70°C. The reaction was cooled to room 
temperature and methanesulfonamide (1.25 g, 12.8 mmol) was added in portions. 
The reaction was stirred for 3 h and was poured into EtOAc (60 mL). The organic 

25 solution was washed with water and the aqueous solution was washed with EtOAc 
(60 mL). The combined organic solutions were washed with brine, dried over 
MgS0 4 , filtered, and concentrated. Purification by flash chromatography (CHCI 3 ) 
provided the title compound (69%) as a gold oil. 1 H NMR (400 MHz, CDCI 3 ) 5 6.85 (d, 
1H), 6.70 (d, 1H), 5.20 (m, 1H), 4.40 (s, 2H), 3.80 (s, 2H), 3.70 (s, 3H), 2.80 (s, 3H). 



WO 98/28264 



-222- 



PCT/IB97/01417 



PREPARATION KK1 
5-f3-Bromo-DropvlVbe nzori.31dioxole 
Step A 

3-Benzo[1 .3]dioxol-5-yl-propan-1 -ol . Lithium aluminum hydride (1M in THF, 30 mL, 
5 30 mmol) was added slowly to a solution of 3-benzo[1,3]dioxol-5-yl-propionic acid 

(5.83 g, 30 mmol) in THF (60 mL) at 0°C. The reaction was warmed to room 

temperature and was stirred for 2 h. The solution was added in portions to a mixture 

of ice (200 g) and concentrated HCI (2 mL). The product was extracted into EtOAc. 

The organic solution was dried over MgS0 4 , filtered, and concentrated. Purification 
10 by flash chromatography (hexanes:EtOAc 6:4) provided the title alcohol (4.51 g). 1 H 

NMR (400 MHz, CDCI 3 ) 5 6.73-6.62 (m, 3H), 5.91 (s, 2H), 3.66 (t, 2H), 2.63 (t, 2H), 

1.84 (m, 2H). 

StepB 

5-(3-Bromo-propvn-benzo(1.3]dioxole . Following the procedure described in Step B 
15 of Preparation 01, 3-benzo[1,3]dioxol-5-yl-propan-1-ol was converted to the title 
bromide. 1 H NMR (400 MHz, CDCI 3 ) 8 6.74-6.63 (m, 3H), 5.92 (s, 2H), 3.37 (t, 2H), 
2.69 (t, 2H), 2.11 (m, 2H). 

PREPARATIONLL1 
9-modn-propvlWuran 

20 To a solution of 3-furan-2-yl-propan-1 -ol (6.3 g, 50 mmol) in pyridine (40 mL) at -1 5°C 
was added p-toluenesulfonyl chloride (11.4 g, 60 mmol) in portions and the reaction 
was stirred for 3 h. Water (10 x 0.5 mL) was added and the mixture was poured into 
a mixture of concentrated HCI (65 mL) and ice (200 gm). The product was extracted 
into Et 2 0 and the organic solution was dried over MgS0 4 , filtered, and concentrated 

25 to provide a yellow oil. The oil was added to a mixture of Nal (9 g, 60 mmol) in 
acetone (70 mL) and the reaction was stirred for 15 h. The insolubles were removed 
by filtration and the filtrate was concentrated in vacuo. Purification by flash 
chromatography (hexanes) provided the title compound (7.2 g). 1 H NMR (400 MHz, 
CDCI 3 ) 5 7.30 (m, 1H), 6.28 (m, 1H), 6.04 (m, 1H), 3.19 (t, 2H), 2.75 (t, 2H), 2.14 (m, 

30 2H). 
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PREPARATION MM1 
3-(3-Amino-propvlVbenzoic acid methvl ester hydrochloride salt 

St ep A 

3^3-tert>Butoxycarbonylamino-prop-1-vnvlVben2oic acid methyl ester . Following the 
5 general procedure described in Step A of Preparation C1 , prop-2-ynyl-carbamic acid 
tert-butyl ester was coupled to 3-bromomethylbenzoate to provide the title compound. 
MS 307 (M+18). 

St epP 

3-(3-tert-Butoxycarbonylamino-propyl)-benzoic acid methyl ester . Following the 
10 general procedure described in Step B of Preparation C1 , 3-(3-tert- 

butoxycarbonylamino-prop-1-ynyl)-benzoic acid methyl ester was hydrogenated to 
provide the title compound. MS 31 1 (M+18). 

StepC 

3-(3-Amino-propyl)-benzoic acid methyl ester hydrochloride salt . A solution of 3-(3- 
1 5 tert-butoxycarbonylamino-propyl)-benzoic acid methyl ester (565 mg) in MeOH (25 
mL) was cooled to 0°C and the solution was saturated with HCI (g). The reaction was 
stirred at room temperature for 1 .5 h and was concentrated in vacuo to provide the 
title amine (399 mg). MS 194 (M+1). 

PREPAR A T I ON N N1 

20 [3-(2-Methanesulfonvlamino- ethvlVphenvl1-acetic acid tert-butvl ester 

Step A 

3-Bromo-phenyl acetic acid tert-butyl ester . A mixture of 3-bromo-phenyl acetic acid 
(5.00 g, 23.24 mmol), tert-butanol (1.89 g, 25.57 mmol), DMAP (3.12 g, 25.57 mmol), 
and DCC (5.27 g, 25.57 mmol) in CH 2 CI 2 (150 mL) was stirred for 24 h at room 

25 temperature. The reaction was filtered and the filtrate was concentrated in vacuo. 
The residue was dissolved in EtOAc and the mixture was filtered. The organic 
solution was washed consecutively with 5.5% HCI, water, saturated NaHC0 3 , and 
brine. The organic solution was dried over MgS0 4 , filtered, and concentrated to 
provide the title compound (5.64 g). 

30 St epP 

(2-[2-M .3-Dioxo-1 .3^dihydro-isoindol-2-vlVv invl]-phenvlVacetic acid tert-butvl ester. A 
mixture of 3-bromo-phenyl acetic acid tert-butyl ester (5.64 g, 20.80 mmol), N-vinyl 
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phthalimide (3.60 g, 20.80 mmol), diisopropylethylamine (3.63 g, 28.08 mmol), 
palladium acetate (107 mg, 0.478 mmol), and tri-o-tolylphosphine (475 mg, 1.56 
mmol) in acetonitrile (10 ml_) was stirred at 90°C for 20 h. The reaction was cooled to 
room temperature and ice water (50 mL) was added. EtOAc (50 mL) was added and 
5 the organic solution was washed with 5.5% HCI followed by brine. The organic 
solution was dried over MgS0 4 , filtered, and concentrated. Purification by flash 
chromatography (hexanes:EtOAc 9:1 to 4:1) provided the title compound (1.95 g). 
MS 381 (M+18). 

StepC 

10 (2-[2-H .3-Dioxo-1 .3-dihvdrcHsoindol-2-yl Ve thyl]-phenvl}-acetic acid tert-butvl ester. 
To a solution of {2-[2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-vinyl]-phenyl}-aceticacid 
tert-butyl ester (1.95 g) in THF (50 mL) was added 10% Pd on carbon (1.00 g) and 
the reaction was hydrogenated on a Parr shaker at 50 psi for 24 h. The catalyst was 
removed by filtration through Celite with the aid of THF. The volatiles were removed 

1 5 in vacuo to provide the title compound (1 .97 g). MS 383 (M+1 8). 

Ste pD 

E-te-Amino-ethyn-phenvn-acetic acid tert-butvl ester . A solution of {2-[2-(1,3-dioxo- 
1 ,3-dihydro-isoindol-2-yl)-vinyQ-phenyl}-acetic acid tert-butyl ester (1 .97 g) and 
hydrazine hydrate (1 .97 mL) in EtOH (75 mL) was heated at reflux for 90 minutes. 

20 The solids were removed by filtration and the filtrate was concentrated in vacuo. The 
residue was dissolved in EtOAc (50 mL) and the solution was washed with saturated 
NaHC0 3 followed by brine. The organic solution was dried over MgS0 4 , filtered, and 
concentrated. Purification by flash chromatography (CHCI 3 :MeOH 97.5:2.5 to 95:5 to 
9:1) provided the title amine (853 mg). MS 236 (M+1). 

25 StepE 

f3-f2-Methanfisijlfonvlamino-ethvn-Dhenyl]-acetic ac id tert-butvl ester. A mixture of 
[2-(2-amino-ethyl)-phehyl]-acetic acid tert-butyl ester (422.5 mg, 1.795 mmol), 
triethylamine (908 mg, 8.977 mmol), and methanesulfonyl chloride (226.2 mg, 1 .975 
mmol) in CH 2 CI 2 (20 mL) was combined and stirred at 0°C for 18 h. The organic 

30 solution was washed consecutively with dilute HCI, water, saturated NaHC0 3 , and 
brine. The organic solution was dried over MgS0 4 , filtered, and concentrated to 
provide the title sulfonamide (535 mg). MS 331 (M+18). 



WO 98/28264 



-225- 



PCT/IB97/01417 



PREPARATION 001 
5-(3-Methanesulfonvlamino-propylHuran-2-carboxylic ac id methvl ester 
To a solution of 5-(3-amino-propyl)-furan-2-carboxylic acid methyl ester hydrochloride 
salt (see Preparation DD2) (150 mg, 0.683 mmol), and triethylamine (0.313 mL, 2.25 
5 mmol) in CH 2 CI 2 (15 mL) at 0°C was added methanesulfonyl chloride (86 mg, 075 
mmol). The reaction was stirred at room temperature for 18 h. The organic solution 
was washed consecutively with dilute HCI, water, saturated NaHC0 3 , and brine. The 
organic solution was dried over MgS0 4t filtered, and concentrated to provide the title 
sulfonamide (156 mg). MS262(M+1). 
10 PREPARATION PP1 

5-(3-Amino-propvlVtetrahvdrofuran-2-carboxvlic acid methvl ester hydroch loride ?glt 

Step A 

5-(3-tert-Butoxvcarbonvlamino-prop-1-vnvlVfuran-2-carboxvlic acid methyl ester . 
The title compound was prepared using the method described in Step A of 
15 Preparation DDL 

S te pB 

5-(3-tert-Butoxycarbonylamino-propvn-tetrahvdrofuran-2>carboxvlic acid methvl ester 
and 5-f3-tert-Butoxycarbonylamino-propylVfuran>2-carboxylic acid m ethyl ester. To a 
solution of 5-(3-tert-butoxycarbonylamino-prop-1-ynyl)-furan-2-carboxylic acid methyl 

20 ester (1 .69 g) in MeOH (50 mL) was added 10% palladium on carbon (850 mg) and 
the mixture was hydrogenated on a Parr shaker at 50 psi for 18 h. The catalyst was 
removed via filtration through Celite and the volatiles were concentrated in vacuo. 
Flash chromatography (hexanesiEtOAc 4:1) provided 5-(3-tert-butoxycarbonylamino- 
propyl)-furan-2-carboxylic acid methyl ester (422 mg, MS 284 M+) followed by 5-(3- 

25 tert-butoxycarbonylamino-propyl)-tetrahydrofuran-2-carboxylic acid methyl ester (903 
mg). 

Ste p C 

5-(3-Amino-propylMetrahydrofuran-2-carboxvlic acid methvl ester hydrochlorid e salt. 
The title compound was prepared from 5-(34ert-butoxycarbonylamino-propyl)- 
30 tetrahydrofuran-2-carboxylic acid methyl ester following the procedure described in 
Step C for Preparation DD2. 
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PREPARATION QQ1 
3-M H-lndQl-3-vn-Dropvlamine 
The title reagent can be prepared using the method described by Jackson in J. Am. 
Chem. Soc, 52, 5029-5033, 1930. 
5 PREPARATON RR1 

2- (Biphenvl-2-yloxvlethvlamine 

The title reagent can be prepared using the method described in GB 521575. 

PREPARATION SS1 
2-(3-Chloro- phenvlsulfanvh-ethvlamine 
10 The title reagent can be prepared using the method described in Fed. Rep. Ger. Sci. 
Pharm., 56, 4, 229-234, 1 988. 

PREPARATION TT1 
2-(4-Chlorn-phenvlsulfan vh-ethvlamine 
The title reagent can be prepared using the method described in Can. J. Chem., 37, 
15 325-329, 1959. 

PREPARATION UU1 

3- r4-Chloro-DhenvlVDropvlamine 

The title reagent can be prepared using the method described in J. Med. Chem., 39, 
25, 4942-4951, 1996. 
20 PREPARATION W1 

4- Phfinethvlsulfanvl-benzaldehvde 

The title reagent can be prepared using the method described in EP 332331 . 

PREPARATION WW1 
4-f9-Oxn-pvrrnlidin-1-vllbenzaldehvde 
25 The title compound can be prepared using the method described by Kukalenko in 
Chem. Heterocycl. Compd. (Engl. Transl.), 8, 43, 1972. 

PREPARATION XX1 
4-CvclohexY l-benzylamine 
The title compound can be prepared using the method described by Meglio and 
30 coworkers in Farmaco Ed. Sci.; IT; 35, 3, 1 91-202, 1 980. 
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PREPARATION YY1 
3-Hydrpxy-4-propoxy-benz9|(fehyde 
The title compound can be prepared using the method described by Beke in Acta 
Chim. Acad. Sci. Hung., 14, 325-8, 1958. 
5 PREPARATION ZZ1 

5-Phenvl-furan-2«carbaldehvde 
The title compound can be prepared using the method described by D'Auria and 
coworkers in Heterocycles, 24, 6, 1575-1578, 1986. 
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CLAI MS 

1 . A compound having the Formula I 



, Q 



K M 

5 Formula I 

or a pharmaceutically acceptable salt or prodrug thereof 
wherein either (i): 
B is N; 

A is (CVCeJalkylsulfonyl, (C 3 -C 7 )cycloalkylsulfonyl, (C 3 -C 7 )cycloalkyl(Ci- 
1 0 C 6 )alkylsulfonyl, said A moieties optionally mono-, di- or tri- substituted on carbon 
independently with hydroxy, (C 1 -C 4 )alkyl or halo; 
Qis 

-(C 2 -C 6 )alkylene-W-(C 1 -C 3 )alkylene-, 

-(C 3 -C 8 )alkylene-, said -(C 3 -C 8 )alkylene- optionally substituted with up to four 
1 5 substituents independently selected from fluoro or (C r C 4 )alkyl, 

-X^Ci-CsJalkylene-, 

-(Ci-C 5 )alkylene-X-, 

-(C 1 -C 3 )alkylene-X-(C 1 -C 3 )alkylene-, 

-(C 2 -C 4 )alkylene-W-X-(Co-C 3 )alkylene-, 
20 -(Co-C 4 )alkylene-X-W-(C r C 3 )alkylene-, 

.(C2-C 5 )alkylene-W-X-W-(Ci-C 3 )alkylene- ) wherein the two occurrences of W 
are independent of each other, 

-(C 1 -C 4 )alkylene-ethenylene-(C 1 -C 4 )alkylene-, 

-(CrCJalkylene-ethenylene^Co-CzJalkylene-X-tCo-CsJalkylene-. 
25 -(C 1 -C 4 )alkylene-ethenylene-(Co-C 2 )alkylene-X-W-(C 1 -C 3 )alkylene-, 

-(C 1 -C 4 )alkylene-ethynylene-(C 1 -C 4 )alkylene-, or 
-(C r C 4 )alkylene-ethynylene-X-(C 0 -C 3 )alkylene-; 
W is oxy, thio, sulfmo, sulfonyl, aminosulfonyl-, -mono-N-(C r 
C 4 )alkyleneaminosulfonyl-, sulfonylamino, N-(C r C 4 )alkylenesulfonylamino, 
30 carboxamido, N-fCrCXOalkylenecarboxamido, carboxamidooxy, N-(C r 
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C 4 )alkylenecarbox3midooxy, carbamoyl, -mono-N-(C r C 4 )alkylenecarb3moyl, 
carbsmoyloxy, or -mono-N-fCrC^alkylenecarbamoyloxy, wherein said Walkyl 
groups are optionally substituted on carbon with one to three fluorines; 

X is a five or six membered aromatic ring optionally having one or two 
5 heteroatoms selected independently from oxygen, nitrogen, and sulfur; said ring 
optionally mono-, or di-substituted independently with halo, (C r C 3 )alkyl, 
trifluoromethyl, trifluoromethyloxy, difluoromethyloxy, hydroxyl, (C r C 4 )alkoxy, or 
carbamoyl; 

Z is carboxyl, (C r C 6 )alkoxycarbonyl, tetrazolyl, 1 ,2,4-oxadiazolyI, 5-oxo-1,2,4- 
1 0 oxadiazolyl, (CrC^slkylsulfonylcarbamoyl or phenylsulfonylcarbamoyl; 

K is a bond, (C r C 8 )alkylene, thio(C r C 4 )alkylene or oxy(C r C 4 )alkylene, said 
(C r C 8 )alkylene optionally mono-unsaturated and wherein K is optionally mono-, di- or 
tri-substituted independently with fluoro, methyl or chloro; 

M is -Ar, -Ar^V-Ar 2 , -Ar^S-Ar 2 or -A^-O-Ar 2 wherein Ar, Ar 1 and Ar 2 are each 
1 5 independently a partially saturated, fully saturated or fully unsaturated five to eight 
membered ring optionally having one to four heteroatoms selected independently 
from oxygen, sulfur and nitrogen, or, a bicyclic ring consisting of two fused partially 
saturated, fully saturated or fully unsaturated five or six membered rings, taken 
independently, optionally having one to four heteroatoms selected independently 
20 from nitrogen, sulfur and oxygen; 

said Ar, Ar 1 and Ar 2 moieties optionally substituted, on one ring if the moiety is 
monocyclic, or one or both rings if the moiety is bicyclic, on carbon with up to three 
substituents independently selected from R 1 , R 2 and R 3 wherein R 1 , R 2 and R 3 are 
hydroxy, nitro, halo, (C r C 6 )alkoxy, (C 1 -C 4 )alkoxy(C 1 -C 4 )alkyl, (C r C 4 )alkoxycarbonyl, 
25 (Ct-C/Jalkyl, (C 3 -C 7 )cycloalkyl, ^-C/fcycloslkyKC^C^slkyl, (Ca-C/JcycloalkyKCr 
C 4 )alkanoyl, formyl, (C r C 8 )alkanoyl, (C r C 6 )alkanoyl(C r C 6 )alkyl, (C r 
C 4 )alkanoylamino, (C 1 -C 4 )alkoxycarbonylamino, sulfonamido, (C r 
C 4 )3lkylsulfon3mido, amino, mono-N- or di-N^-fCi-C^alkylsmino, carbamoyl, mono- 
N- or di-N,N-(C r C 4 )3lkylrarb3moyl, cyano, thiol, (C r C 6 )alkylthio, (C r C 6 )3lkylsulfinyl, 
30 (C 1 -C 4 )3lkylsulfonyl or mono-N- or di-N,N-(C r C 4 )alkylaminosulfinyl; 

R 1 , R 2 and R 3 are optionally mono-, di- or tri-substituted on carbon 
independently with halo or hydroxy; and 
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V is a bond or (C 1 -C 3 )alkylene optionally mono- or di-substituted 
independently with hydroxy or fluoro 

with the proviso that when K is (C 2 -C 4 )alkylene and M is Ar and Ar is 
cyclopent-1-yl, cyclohex-1-yl, cyclohept-1-yl or cyclooct-1-yl then said (C 5 - 
5 C 8 )cycloalkyl substituents are not substituted at the one position with hydroxy; 

or(ii): 

B is N; 

A is (C r C 6 )alkanoyl. or (C-rC/JcycloalkyKCVCeJalkanoyl, said A moieties 
optionally mono-, di- or tri- substituted independently on carbon with hydroxy or halo; 
10 Qis 

-(C 2 -C 6 )alkylene-W-(C 1 -C 3 )alkylene-, 

-(C 4 -C 8 )alkyiene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
substituents independently selected from fluoro or (C r C 4 )alky!, 
-X-(C2-C 5 )alkylene-, 
15 -(C 1 -C 5 )alkylene-X-, 

-(C 1 -C 3 )alkylene-X-(C 1 -C 3 )alkylene-, 

-(C 2 -C 4 )alkylene-W-X-(Co-C 3 )alkylene- f 

-(C 0 -C 4 )alkylene-X-W-(C 1 -C 3 )alkylene-, 

-(C2-C 5 )alkylene-W-X-W-(C r C3)alkylene-, wherein the two occurrences of W 

20 are independent of each other, 

-(C 1 -C 4 )alkylene-ethenylene-(C 1 -C 4 )alkylene-, 
-(C r C 4 )alkylene-ethenylene-(Co-C2)alkyiene-X-(Co-C 5 )alkylene-, 
-(C 1 -C 4 )alkylene-ethenylene-(C 0 -C 2 )alkylene-X-W-(C 1 -C 3 )alkylene-, 
-(CrC^alkylene-ethynylene-CCrOOalkylene-, or 
25 -(C r C 4 )alkylene-ethynylene-X-(C 0 -C 3 )alkylene-; 

W is oxy, thio, sulfino, sulfonyl, aminosulfonyl-, -mono-N-(C 1 - 
C 4 )alkyleneaminosulfonyl-, sulfonylamino, N-(C r C 4 )alkylenesulfonylamino, 
carboxamido, N-(C 1 -C 4 )alkylenecarboxamido, carboxamidooxy, N-(C r 
C 4 )alkylenecarboxamidooxy, carbamoyl, -mono-N-(C 1 -C 4 )alkylenecarbamoyl, 
30 carbamoyloxy, or -mono-N-(C r C 4 )alkylenecarbamoyloxy, wherein said W alkyl 
groups are optionally substituted on carbon with one to three fluorines; 

X is a five or six membered aromatic ring optionally having one or two 
heteroatoms selected independently from oxygen, nitrogen, and sulfur; said ring 
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optionally mono-, or di-substituted independently with halo, (C r C 3 )alkyl, 
trifluoromethyl, trifluoromethyloxy, difluoromethyloxy, hydroxyl, (C r C 4 )aIkoxy, or 
carbamoyl; 

Z is carboxyl, (C r C 6 )alkoxycarbonyl, tetrazolyl, 1 ,2,4-oxadiazolyl, 5-oxo-1,2,4- 
5 oxadiazolyl, (C 1 -C 4 )alkylsulfonylcarbamoyl or phenylsulfonylcarbamoyl; 

K is (C 1 -C 8 )alkylene, thio(C 1 -C 4 )alkylene or oxy(C r C 4 )alkylene, said (C r 
C 8 )alkylene optionally mono-unsaturated and wherein K is optionally mono-, di- or tri- 
substituted independently with fluoro, methyl or chloro; 

M is -Ar, -A^-V-Ar 2 , -A^-S-Ar 2 or -Ar^O-Ar 2 wherein Ar, Ar 1 and Ar 2 are each 
10 independently a partially saturated, fully saturated or fully unsaturated five to eight 
membered ring optionally having one to four heteroatoms selected independently 
from oxygen, sulfur and nitrogen, or, a bicyclic ring consisting of two fused partially 
saturated, fully saturated or fully unsaturated five or six membered rings, taken 
independently, optionally having one to four heteroatoms selected independently 
1 5 from nitrogen, sulfur and oxygen; 

said Ar, Ar 1 and Ar 2 moieties optionally substituted, on one ring if the moiety is 
monocyclic, or one or both rings if the moiety is bicyclic, on carbon with up to three 
substituents independently selected from R 1 , R 2 and R 3 wherein R 1 , R 2 and R 3 are H, 
hydroxy, nitro, halo, (C r C 6 )alkoxy, (C 1 -C 4 )alkoxy(C 1 -C 4 )alkyl, (C r C 4 )alkoxycarbonyl, 
20 (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl f (Ca-CyJcycloalkyKCi-^Jalkyl, (C3-C 7 )cycloalkyl(C r 
C 4 )alkanoyl, formyl, (C r C 8 )alkanoyl, (C r C 6 )alkanoyl(C r C 6 )alkyl, (C r 
C 4 )alkanoylamino, (C r C 4 )alkoxycari3onylamino, sulfonamide, (C r 
C 4 )alkylsulfonamido, amino, mono-N- or di-N.N-fCrC^alkylamino, carbamoyl, mono- 
N- or di-N,N-(C r C 4 )alkylcarbamoyl, cyano, thiol, (C r C 6 )alkylthio, (C r C 6 )alkylsulfinyl, 
25 (C r C 4 )alkylsulfonyl or mono-N- or di-N,N-(C 1 -C 4 )alkylaminosulfinyl; 

R 1 , R 2 and R 3 are optionally mono-, di- or tri-substituted independently on 
carbon with halo or hydroxy; and 

V is a bond or (C r C 3 )alkylene optionally mono- or di-substituted 
independently with hydroxy or fluoro 
30 with the proviso that when K is (C 2 -C 4 )alkylene and M is Ar and Ar is 

cyclopent-1-yl, cyclohex-1-yl, cyclohept-1-yl or cycloct-1-yl then said (C 5 -C 8 )cycloalkyl 
substituents are not substituted at the one position with hydroxy 
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and with the proviso that 6-[(3-phenyl-propyl)-(2-propyl-pentanoyl)-amino]- 
hexanoic acid and its ethyl ester are not included 
or (Hi): 

B is C(H); 

5 A is (CrCeJalkanoyl, or (Ca-CyJcycloalkyKCi-CeJalkanoyl, said A moieties 

optionally mono-, di- or tri- substituted on carbon independently with hydroxy or halo; 
Qis 

-(C 2 -C 6 )alkylene-W-(C r C 3 )alkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
1 0 substituents independently selected from fluoro or (C r C 4 )alkyl, 
-X-(C r C 5 )alkylene-, 
-(C r C 5 )alkylene-X-, 
-(C r C 3 )alkylene-X-(C r C 3 )alkylene-, 
-(C2-C 4 )alkylene-W-X-(Co-C 3 )alkylene-, 
1 5 -(Co-C4)alkylene-X-W-(C r C 3 )alkylene-, 

-(C 2 -C 5 )alkylene-W-X-W-(C r C 3 )alkylene-, wherein the two occurrences of W 
are independent of each other, 

-(C 1 -C 4 )aIkylene-ethenylene-(C r C 4 )alkylene-, 
-(C r C 4 )alkylene-ethenylene-(Co-C 2 )alkylene-X-(Co-C 5 )alkylene-, 
20 -(Cr^Jalkylene-ethenylene-CCo-CsJalkylene-X-W-CCi-^Jalkylene-, 
-(C r C 4 )alkylene-ethynylene-(C r C 4 )alkylene-, or 
-(C r C 4 )alkylene-ethynylene-X-(C 0 -C 3 )alkylene-; 
W is oxy, thio, sulfino, sulfonyl, aminosulfonyl-, -mono-N-(C r 
C 4 )alkyleneaminosulfonyl-, sulfonylamino, N-(C r C 4 )alkylenesulfonylamino, 
25 carboxamido, N-(C r C 4 )alkylenecarboxamido, carboxamidooxy, N-(C r 

C 4 )alkylenecarboxamidooxy, carbamoyl, -mono-N-fCr^Jalkylenecarbamoyl, 
carbamoyloxy, or -mono-N-(C 1 -C 4 )alkylenecarbamoyloxy, wherein said W alkyl 
groups are optionally substituted on carbon with one to three fluorines; 

X is a five or six membered aromatic ring optionally having one or two 
30 heteroatoms selected independently from oxygen, nitrogen and sulfur; said ring 
optionally mono-, or di-substituted independently with halo, (C r C 3 )alkyl t 
trifluoromethyl, trifluoromethyloxy, difluoromethyloxy, hydroxyl, (C r C 4 )alkoxy, or 
carbamoyl; 
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Z is carboxyl, (C r C 6 )alkoxycarbonyl, tetrazolyl, 1,2,4-oxadiazolyl, 5-oxo-1,2,4- 
oxadiazolyl, (C r C 4 )alkylsulfonylcarbamoyl or phenylsulfonylcarbamoyl; 

K is a bond, (CrCgJalkylene, thio(C r C 4 )alkylene, (C 4 -C 7 )cycloalkyl(C 1 - 
C 6 )alkylene or oxy(C 1 -C 4 )alkylene, said (C r C 8 )alkylene optionally mono-unsaturated 
5 and wherein K is optionally mono-, di- or tri-substituted independently with fluoro, 
methyl or chloro; 

M is -Ar, -Ar^V-Ar 2 , -A^-S-Ar 2 or -Ar^O-Ar 2 wherein Ar, Ar 1 and Ar 2 are each 
independently a partially saturated, fully saturated or fully unsaturated five to eight 
membered ring optionally having one to four heteroatoms selected independently 
10 from oxygen, sulfur and nitrogen, or, a bicyclic ring consisting of two fused partially 
saturated, fully saturated or fully unsaturated five or six membered rings, taken 
independently, optionally having one to four heteroatoms selected independently 
from nitrogen, sulfur and oxygen; 

said Ar, Ar 1 and Ar 2 moieties optionally substituted, on one ring if the moiety is 
1 5 monocyclic, or one or both rings if the moiety is bicyclic, on carbon with up to three 
substituents independently selected from R 1 , R 2 and R 3 wherein R 1 , R 2 and R 3 are H, 
hydroxy, nitro, halo, (C r C 6 )alkoxy, (C 1 -C 4 )alkoxy(C 1 -C 4 )alkyl, (C^aOalkoxycarbonyl, 
(C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )cycloalkyl(C r C 4 )alkyl, (Cs-C^cycloalkyKCV 
C 4 )alkanoyl, formyl, (C r C 8 )alkanoyl, (C r C 6 )alkanoyl(C r C 6 )alkyl, (C r 
20 C 4 )alkanoylamino, (C r C 4 )alkoxyrart)onylamino, sulfonamido, (C r 

C 4 )alkylsulfonamido, amino, mono-N- or di-N,N-(C r C 4 )alkylamino, carbamoyl, mono- 
N- ordi-N,N-(C 1 -C 4 )alkylcarbamoyl, cyano, thiol, (C r C 6 )alkylthio, (C r C 6 )alkylsulfinyl, 
(C r C 4 )alkylsulfonyl or mono-N- or di-N,N-(C 1 -C 4 )alkylaminosulfinyl; 

R 1 , R 2 and R 3 are optionally mono-, di- or tri-substituted on carbon 
25 independently with halo or hydroxy; and 

V is a bond or (C 1 -C 3 )alkylene optionally mono- or di-substituted 
independently with hydroxy or fluoro 

with the proviso that when K is (C 2 -C 4 )alkylene and M is Ar and Ar is 
cyclopent-1-yl, cyclohex-1-yl, cyclohept-1-yl or cyclooct-1-yl then said (C 5 - 
30 C 8 )cycloalkyl substituents are not substituted at the one position with hydroxy. 

2. A compound as recited in claim 1 wherein 

Bis N; 
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A is (C r C 6 )alkylsulfonyl, (C 3 -C 6 )cycloalkylsulfonyl or (C 3 -C 6 )cycloalkyl(C r 
C 6 )alkylsulfonyl, said A moieties optionally mono-, di-, or tri-substituted on carbon with 
fluoro; 

X is phenyl, thienyl, or thiazolyl said phenyl, thienyl or thiazolyl optionally 
5 mono- or di-substituted independently with fluoro, chloro, trifluoromethyl, methoxy, 
difluoromethoxy or trifluoromethoxy; 
W is oxy, thio or sulfonyl; 
Z is carboxyl, (C r C 4 )alkoxycarbonyl or tetrazolyl; 
K is methylene or ethylene; 
10 Ar, Ar 1 and Ar 2 are each independently (C 5 -C 7 )cycloalkyl f phenyl, thienyl, 

thiazolyl, pyridyl, pyrimidyl, oxazolyl, furanyl, imidazolyl, isoxazolyl, pyrazinyl or 
pyrazolyl; 

R 1 is halo, (C r C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, or (C 3 - 
C 7 )cycloalkyl(C r C4)alkyl, said (C 1 -C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl or (C 3 - 
1 5 C 7 )cycloalkyl(C r C4)alkyl, optionally mono-, di- or tri-substituted independently with 
hydroxy, fluoro or chloro; and 

R 2 and R 3 are chloro, fluoro, methyl, methoxy, difluoromethoxy, 
trifluoromethoxy or trifluoromethyl. 

3. A compound as recited in claim 2 wherein 
20 A is (CrC^alkylsulfonyl; 

Qis 

-(C 2 -C 6 )alkylene-W-(C r C 3 )alkylene-, 

~(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
substituents independently selected from fluoro or (C r C 4 )alkyl, 
25 -X-(C 2 -C 6 )alkylene-, 

-(C r C 5 )alkylene-X-, 

-(C r C 3 )alkylene-X-(C r C3)alkylene-, 

-(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, or 

-(C 0 -C 4 )alkylene-X-W-(C 1 -C 3 )alkylene-; 
30 M is -Ar^V-Ar 2 or -Ar^O-Ar 2 wherein Ar 1 and Ar 2 are each independently 

phenyl, pyridyl or thienyl; 

V is a bond or (Ci-C 2 )alkylene; 
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R 1 is chloro, fluoro, (C r C 4 )alkyl or (C r C 4 )alkoxy, said (C r C 4 )alkyl and (C r 
C 4 )alkoxy optionally mono-, di- or tri-substituted independently with hydroxy or fluoro; 
and 

R 2 and R 3 are each independently chloro or fluoro. 
5 4. A compound as recited in claim 3 wherein the compound is 

7-[(2'-Hydroxymethyl-biphenyl-4-ylmethyl)-methanesulfonyl-amino]-heptanoic 

acid, 

7-{[4-(3-Hydroxymethyl-thiophen-2-yl)-ben2yl]-methanesulfonyl-amino}- 
heptanoic acid, or 

1 0 7-[(2 , -Chloro-biphenyl-4-ylmethyl)-methanesulfonyl-amino]-heptanoic acid. 

5. A compound as recited in claim 3 wherein 
A is methylsulfonyl; 

Q is n-hexylene; 
Z is carboxyl; 
15 K is methylene; and 

M is 4-(2-hydroxymethylphenyl)phenyl. 

6. A compound as recited in claim 3 wherein 
A is methylsulfonyl; 

Q is n-hexylene; 
20 Z is carboxyl; 

K is methylene; and 

M is 4-(3-hydroxymethylthien-2-yl)phenyl. 

7. A compound as recited in claim 3 wherein 
A is methylsulfonyl; 

25 Q is n-hexylene; 

Z is carboxyl; 

K is methylene; and 

M is 4-(2-chlorophenyl)phenyl. 

8. A compound as recited in claim 1 wherein 
30 B is N; 

A is (C r C 6 )alkylsulfonyl, (C 3 -C 6 )cycloalkylsulfonyl, (Ca-CeJcycloalkyKCV 
C 6 )alkylsulfonyl; 



WO 98/28264 



-236- 



PCT/IB97/01417 



X is phenyl, thienyl, or thiazolyl said phenyl, thienyl or thiazolyl optionally 
mono- or di-substituted independently with fluoro, chloro, trifluoromethyl, methoxy, 
difluoromethoxy or trifluoromethyloxy; 
W is oxy, thio or sulfonyl; 
5 Z is carboxyl, (C r C 4 )aikoxycarbonyl or tetrazolyl ; 

K is (CrCsJalkylene or oxy(C r C 4 )alkylene, said (C r C 8 )alkylene optionally 
mono-unsaturated and wherein K is optionally mono-, di- or tri-substituted 
independently with methyl, fluoro or chloro; 

M is -Ar, said -Ar is phenyl, thienyl, pyridyl, thiazolyl, oxazolyl, isoxazolyl, 
10 naphthalenyl, benzo[b]furanyl, benzo[b]thiophenyl, indanyl, furanyl, 

benzo[1,3]dioxolyl, benzimidazolyl, benzisoxazolyl, 2,3-dihydrobenzo[1 ,4]dioxinyl, 
2,3-dihydrobenzofuranyl, pyrazolyl, pyrimidyl, imidazolyl, quinolinyl, isoquinolinyl, 
benzoxazolyl, benzothiazolyl, indolyl, 1,2,3,4-tetrahydronaphthalenyl, cyclohexyl, 
cyclopentyl, cyclobutyl, cycloheptyl or chromanyl; 
15 R 1 is halo, (C r C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C r C 7 )alkanoyl or 

(C 3 -C 7 )cycloalkyl(C 1 -C 4 )alkyl, said (C r C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C r 
C 7 )alkanoyl or (Ca-C^cycloalkyKCi^Jalkyl, optionally mono-, di- or tri-substituted 

independently with hydroxy, fluoro or chloro; and 
R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, (C r C 7 )alkyl, (C r 
20 C 4 )alkoxy, (d-CsJalkanoyl, cyano, (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )cycloalkyl(C 1 -C 4 )alkyl, 
formyl, difluoromethoxy, trifluoromethoxy or carbamoyl. 

9. A compound as recited in claim 8 wherein 
K is methylene; 

A is (C r C 3 )alkylsulfonyl; 
25 M is -Ar and -Ar is phenyl, thiazolyl, pyridyl, thienyl, oxazolyl, furanyl, 

cyclopentyl or cyclohexyl wherein -Ar is substituted with at least R 1 ; 

R 1 is (C 1 -C 7 )alkyl or (C r C 5 )alkoxy, said (C r C 7 )alkyl or (C r C 5 )alkoxy 
optionally mono-, di- or tri-substituted independently with hydroxy or fluoro; and 
R 2 and R 3 are each independently chloro, fluoro, methyl, difluoromethoxy, 
30 trifluoromethoxy or trifluoromethyl. 

10. A compound as recited in claim 9 wherein the compound is 
7-{[4-(1-Hydroxy-hexyl)-benzyl]-methanesulfonyl-amino]-heptanoic acid, 
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7-[(4-Butyl-benzyl)-methanesulfonyl-amino]-heptanoic acid , 
7-{[5-(1-Hydroxy-hexyl)-thiophen-2-ylmethyl]-methanesulfonyl-am 
heptanoic acid or 

(3-{[(4-Butyl-benzyl)-methanesulfonyl-amino]-m acid. 
5 1 1 . A compound as recited in claim 9 wherein 

Q is -(C2-C 6 )alkylene-W-(C r C3)aikylene-; and 
W is oxy. 

12. A compound as recited in claim 9 wherein 

Q is -(C 3 -C 8 )alkylene-, said -(C 3 -C 8 )alkylene- optionally substituted with from 
1 0 one to four fluorines. 

13. A compound as recited in claim 12 wherein 
A is methylsulfonyl; 

Q is n-hexylene; 
Z is carboxyl; 
15 Kis methylene; and 

M is 4-(1-hydroxy-n-hexylene-1-yl)phenyl. 

14. A compound as recited in claim 12 wherein 
A is methylsulfonyl; 

Q is n-hexylene; 
20 Z is carboxyl; 

K is methylene; and 

M is 4-(n-butylene-1-yl)phenyl. 

15. A compound as recited in claim 12 wherein 
A is methylsulfonyl; 

25 Q is n-hexylene; 

Z is carboxyl; 

K is methylene; and 

M is 5-(14iydroxy-n-hexylene-1-yl)thien-2-yl. 

16. A compound as recited in claim 9 wherein 
30 Q is -X-(C r C 5 )alkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 



-238- 



17. A compound as recited in claim 9 wherein 
Q is -(C r C 5 )alkylene-X-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

18. A compound as recited in claim 9 wherein 
Q is -(C r C 3 )alkylene-X-(C 1 -C 3 )alkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

19. A compound as recited in claim 18 wherein 
A is methylsulfonyl; 

Q is 3-methylenephenylmethyl; 

Z is carboxyl; 

K is methylene; and 

M is 4-(n-butylene-1-yl)phenyl. 

20. A compound as recited in claim 9 wherein 
Q is -(C2-C 4 )alkylene-W-X-(Co-C 3 )alkylene-; 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy; and 
W is oxy. 

21 . A compound as recited in claim 9 wherein 
Q is -(C 0 -C 4 )alkylene-X-W-(C r C 3 )alkylene-; 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy; and 
W is oxy. 

22. A compound as recited in claim 9 wherein 
Q is -(C2-C 4 )alkylene-W-X-W-(C r C 3 )alkylene-; 
W is oxy; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

23. A compound as recited in claim 9 wherein 

Q is -(C 1 -C 4 )alkylene-ethenylene-(C r C 4 )alkylene-; and 
M is -Ar and -Ar is phenyl, thiazolyl, pyridyl or thienyl. 
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24. A compound as recited in claim 9 wherein 

Q is -(C 1 -C 4 )alkylene-ethenylene-(Co-C2)alkylene-X-(Co-C 3 )alkylene-; and 
X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
5 25. A compound as recited in claim 9 wherein 

Q is -(C 1 -C 3 )alkylene-ethenylene-(Co-C 2 )alkylene-X-W-(C r C3)alkylene-; 
W is oxy; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
10 26. A compound as recited in claim 9 wherein 

Q is -(C 1 -C 4 )alkylene-ethynylene-(C 1 -C 4 )alkylene-. 

27. A compound as recited in claim 9 wherein 

Q is -(C 1 -C 4 )alkylene-ethynylene-X-(C 0 -C 3 )alkylene-; and 
X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
1 5 substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

28. A compound as recited in claim 8 wherein 
A is (C r C 3 )alkylsulfonyl; 

K is (C r C 8 )alkylene; 

-Ar is phenyl, thiazolyl, pyridyl, thienyl, benzofuranyl, benzo[1 ,3]dioxolyl, 2,3- 
20 dihydrobenzo[1 ,4]dioxine, 2,3-dihydrobenzofuranyl, benzimidazolyl, 
benzo[b]thiophenyl, cyclopentyl or cyclohexyl; and 

R 1 , R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 
difluoromethoxy, trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyl. 

29. A compound as recited in claim 28 wherein the compound is 

25 7-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-heptanoic acid, 

7-{[3-(3,5-Dichloro-phenyl)-propyl]-methanesulfonyl-amino}-heptanoic acid or 
5-(3-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-propyl)-thiophene- 
2-carboxylic acid. 

30. A compound as recited in claim 28 wherein 
30 Q is -^-CeJalkylene-W-CCi-CaJalkylene-; and 

W is oxy. 

31 . A compound as recited in claim 28 wherein 
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Q is -(C 3 -C 8 )alkylene-, said -(C 3 -C 8 )alkylene- optionally substituted with from one to 
four fluorines. 

32. A compound as recited in claim 31 wherein 
A is methylsulfonyl; 

5 Q is n-hexylene; 

Z is carboxyl; 
K is propylene; and 
M is 3-chlorophenyL 

33. A compound as recited in claim 31 wherein 
10 A is methylsulfonyl; 

Q is n-hexylene; 
Z is carboxyl; 
K is propylene; and 
M is 3,5-dichlorophenyl. 
15 34. A compound as recited in claim 28 wherein 

Q is -X-(C r C 5 )alkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

35. A compound as recited in claim 28 wherein 
20 Q is -(C 1 -C 5 )alkylene-X-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

36. A compound as recited in claim 35 wherein 
A is methylsulfonyl; 

25 Q-Z is 3-(2-carboxylthien-5-yl)-n-propylene 

K is propylene; and 
M is 3-chlorophenyl. 

37. A compound as recited in claim 28 wherein 
Q is -(C r C 3 )alkylene-X-(C r C3)alkylene-; and 

30 X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 

substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

38. A compound as recited in claim 28 wherein 
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Q is -(C2-C 4 )alkylene-W-X-(Co-C 3 )alkylene-; 
X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy; and 
W is oxy. 

5 39. A compound as recited in claim 28 wherein 

Q is -(Co-C4)alkylene-X-W-(C r C 3 )alkylene-; 
X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy; and 
W is oxy. 

10 40. A compound as recited in claim 28 wherein 

Q is -(C2-C 4 )alkylene-W-X-W-(C r C3)alkylene-; 
W is oxy; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
15 41 . A compound as recited in claim 28 wherein 

Q is -(C r C 4 )alkylene-ethenylene-(C r C 4 )alkylene-; and 
M is -Ar and -Ar is phenyl, thiazolyl, pyridyl or thienyl; 

42. A compound as recited in claim 28 wherein 

Q is -(C 1 -C 4 )alkylene-ethenylene-(Co-C 2 )alkylene-X-(Co-C 3 )alkylene-; and 
20 X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 

substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

43. A compound as recited in claim 28 wherein 

Q is -(C 1 -C 3 )alkylene-ethenylene-(Co-C2)alkylene-X-W-(C 1 -C 3 )alkylene-; 
W is oxy; and 

25 X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 

substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

44. A compound as recited in claim 28 wherein 
Q is -(C 1 -C 4 )alkylene-ethynylene-(C 1 -C 4 )alkylene-. 

45. A compound as recited in claim 28 wherein 

30 Q is -(C 1 -C 4 )alkylene-ethynylene-X-(C 0 -C 3 )alkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
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46. A compound as recited in claim 8 wherein 
A is (Ci-Cgjalkylsulfonyl; 

K is oxy(C r C 4 )alkylene; 

-Ar is phenyl, thienyl, thiazolyl, pyridyl, benzo[1,3]dioxolyl, cyclopentyl or 
5 cyclohexyl; and 

R 1 , R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 
difluoromethoxy, trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyl. 

47. A compound as recited in claim 46 wherein the compound is 
7-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-heptanoic acid, 

10 5-(3-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-propyl)- 

thiophene-2-carboxylic acid or 

N-[2-(3,5-Dichloro-phenoxy)-ethyl]-N-[6-(1H-tetrazol-5-yl)-hexyl]- 

methanesulfonamide. 

48. A compound as recited in claim 46 wherein 
15 Q is -(C2-C 6 )alkylene-W-(C r C 3 )alkylene-; and 

W is oxy. 

49. A compound as recited in claim 46 wherein 

Q is -(C 3 -C 8 )alkylene-, said -(C 3 -C 8 )alkylene- optionally substituted with from 
one to four fluorines. 
20 50. A compound as recited in claim 49 wherein 

A is methylsulfonyl; 

Q is n-hexylene; 

Z is carboxyl; 

K is oxyethylene; and 
25 M is 3,5-dichlorophenyl. 

51 . A compound as recited in claim 46 wherein 

Q is -X-CCrCsJalkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
30 52. A compound as recited in claim 46 wherein 

Q is -(C r C 5 )alkylene-X-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
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53. A compound as recited in claim 52 wherein 
A is methylsulfonyl; 

Q-Z is 3-(2-carboxylthien-5-yl)-n-propylene; 
K is oxyethylene; and 
5 M is 3,5-dichlorophenyl. 

54. A compound as recited in claim 46 wherein 
Q is -(C r C 3 )alkylene-X-(C 1 -C 3 )alkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
10 55. A compound as recited in claim 46 wherein 

Q is -(C2-C 4 )alkylene-W-X-(Co-C 3 )alkylene-; 
X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy; and 
W is oxy. 

15 56. A compound as recited in claim 46 wherein 

Q is -(C 0 -C 4 )alkylene-X-W-(C 1 -C 3 )alkylene-; 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy; and 
W is oxy. 

20 57. A compound as recited in claim 46 wherein 

Q is -(C 2 -C 4 )alkylene-W-X-W-(C r C 3 )alkylene-; 
W is oxy; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
25 58. A compound as recited in claim 46 wherein 

Q is -(C r C 4 )alkylene-ethenylene-(Ci-C 4 )alkylene-; and 
M is -Ar and -Ar is phenyl, thiazolyl, pyridyl or thienyl. 

59. A compound as recited in claim 46 wherein 

Q is -(C 1 -C 4 )alkylene-ethenylene-(C 0 -C 2 )alkylene-X-(C 0 -C 3 )alkylene-; and 
30 X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 

substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

60. A compound as recited in claim 46 wherein 
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Qis -(C r C 3 )alkylene-ethenylene-(Co-C2)alkylene-X-W-(C r C 3 )alkylene-; 
W is oxy; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

61 . A compound as recited in claim 46 wherein 
Q is -(C 1 -C 4 )alkylene-ethynylene-(C 1 -C 4 )alkylene-. 

62. A compound as recited in claim 46 wherein 

Q is -(CrC4)alkylene-ethynylene-X-(Co-C 3 )alkylene-; and 
X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

63. A compound as recited in claim 8 wherein 
A is (CrC 3 )alkylsulfonyl; 

K is (C 3 -C 8 )alkylene, said (C 3 -C 8 )alkylene being mono-unsaturated; 
-Ar is phenyl, thienyl, thiazolyl, pyridyl, cyclopentyl or cyclohexyl; and 
R 1 , R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 
difluoromethoxy, trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyl. 

64. A compound as recited in claim 63 wherein the compound is 
Trans-(4-{[3-(3,5-Dichloro-phenyl)-allyl]-methanesulfonyl-amino}-butoxy)- 

acetic acid, 

Trans-N-[3-(3,5-Dich^ 

methanesulfonamide, 

Trans-5-(3^[3-(3,5~Dichloro-phenyl)-allyl]-methanesulfonyl-amino}-propyl)- 

thiophene-2-carboxylic acid or 

Trans-[3-({[3-(3,5-Dichloro-phenyl)-allyl]-methanesulfonyl-amino}-methyl)- 

phenyl]-acetic acid. 

65. A compound as recited in claim 63 wherein 
Q is -(Cz-CeJalkylene-W-CCrCsJalkylene-; and 
W is oxy. 

66. A compound as recited in claim 65 wherein 
A is methylsulfonyl; 

Q is methyloxy-n-butylene; 
Z is carboxyl; 
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K is trans-2-n-propenylene; and 
M is 3,5-dichlorophenyl. 

67. A compound as recited in claim 63 wherein 

Q is -(C 3 -C 8 )alkylene-, said -(C 3 -C 8 )alkylene- optionally substituted with from 
5 one to four fluorines. 

68. A compound as recited in claim 67 wherein 
A is methylsulfonyl; 

Q is n-hexylene; 
Zis 5-(1H-tetrazolyl); 
10 K is trans-2-n-propeneylene; and 

M is 3,5-dichlorophenyl. 

69. A compound as recited in claim 63 wherein 
Q is -X-(C r C 5 )alkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
15 substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

70. A compound as recited in claim 63 wherein 
Q is -(C r C 5 )alkylene-X-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
20 71 . A compound as recited in claim 70 wherein 

A is methylsulfonyl; 

Q-Z is 3-(2-carboxytthien-5-yl)-n-propylene; 

K is trans-2-n-propeneylene; and 

M is 3,5-dichlorophenyl. 
25 72. A compound as recited in claim 63 wherein 

Q is -(CrC^alkylene-X-fCrC^alkylene-; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

73. A compound as recited in claim 63 wherein 
30 Q is -(C2-C 4 )alkylene-W-X-(Co-C 3 )alkylene-; 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy; and 
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W is oxy. 

74. A compound as recited in claim 63 wherein 
Q is -(Co-C 4 )alkYlene-X-W-(C 1 -C3)alkylene-; 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
5 substituted independently with fluoro, chloro, trifluoromethyl or methoxy; and 
W is oxy. 

75. A compound as recited in claim 63 wherein 
Q is -(C 2 -C 4 )alkylene-W-X-W-(C r C 3 )alkylene-; 
W is oxy; and 

10 X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 

substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

76. A compound as recited in claim 63 wherein 

Q is -(C r C 4 )alkylene-ethenylene-(C r C 4 )alkylene-; and 
M is -Ar and -Ar is phenyl, thiazolyl, pyridyl or thienyl. 
15 77. A compound as recited in claim 63 wherein 

Q is -(C r C 4 )alkylene-ethenylene-(Co-C2)alkylene-X-(Co-C 3 )alkylene-; and 
X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

78. A compound as recited in claim 63 wherein 

20 Q is -(d-CaJalkylene-ethenylene-CCo-CzJalkylene-X-W-lCrCaJalkylene-; 

W is oxy; and 

X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 

79. A compound as recited in claim 63 wherein 
25 Q is -(C r C 4 )alkylene-ethynylene-(C r C 4 )alkylene-. 

80. A compound as recited in claim 63 wherein 

Q is -(C r C 4 )alkylene-ethynylene-X-(Co-C 3 )alkylene-; and 
X is thienyl or phenyl; said phenyl and thienyl optionally mono- or di- 
substituted independently with fluoro, chloro, trifluoromethyl or methoxy. 
30 81 . A compound as recited in claim 1 wherein 

Bis N; 

A is (C r C 6 )alkanoyl, or (Ca-CrJcycloalkyKCi-CeJalkanoyl, said A moieties 
optionally mono-, di- or tri- substituted on carbon independently with hydroxy or halo; 
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X is phenyl, thienyl, or thiazolyl said phenyl, thienyl or thiazolyl optionally 
mono- or di-substituted independently with fluoro, chloro, trifluoromethyl, methoxy, 
difluoromethoxy or trifluoromethoxy; 

W is oxy, thio or sulfonyl; 
5 Z is carboxyl, (C 1 -C 4 )alkoxycarbonyl or tetrazolyl ; 

K is (C r C 8 )alkylene or oxyfC^-C^alkylene, said (C r C 8 )alkylene optionally 
mono-unsaturated and wherein K is optionally mono-, di- or tri-substituted 
independently with methyl, fluoro or chloro; 

Ar is (C 5 -C 7 )cycloalkyl, phenyl, thienyl, pyridyl, thiazolyl, oxazolyl, isoxazolyl, 
10 naphthalenyl, benzo[b]furanyl, benzo[b]thiophenyl, indanyl, furanyl, 

benzo[1 ,3]dioxolyl, benzimidazolyl, benzisoxazolyl, 2,3-dihydrobenzo[1,4]dioxinyl, 
2,3-dihydrobenzofuranyl, pyrazolyl, pyrimidyl, pyrazinyl, imidazolyl, quinolinyl, 
isoquinolinyl, benzoxazolyl, benzothiazolyl, indolyl, 1,2,3,4-tetrahydronaphthalenyl, 
cyclohexyl, cyclopentyl, or chromanyl; 
1 5 Ar 1 and Ar 2 are each independently (C 5 -C 7 )cycloalkyl, phenyl, thienyl, 

thiazolyl, pyridyl, pyrimidyl, oxazolyl, furanyl, imidazolyl, isoxazolyl, pyrazinyl or 
pyrazolyl; 

R 1 is halo, (C r C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (CVC^alkanoyl or 
(C3-C 7 )cycloalkyI(CrC4)alkyl, said (C r C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C r 
20 C 7 )alkanoyl or (CrC^cycloalkyKCrC^alkyl, optionally mono-, di- or tri-substituted 
independently with hydroxy, fluoro or chloro; and 

R 2 and R 3 are each independently hydroxy, halo, difluoromethoxy, 
trifluoromethoxy, trifluoromethyl, (C r C 7 )alkyl, (C r C 4 )alkoxy, (C r C 5 )alkanoyl, cyano, 
(C 3 -C 7 )cycloalkyl, (C 3 -C 7 )cycloalkyl(C r C 4 )alkyl, formyl or carbamoyl. 
25 82. A compound as recited in claim 81 wherein 

A is ((VC^alkanoyl, said (C r C 6 )alkanoyl optionally mono-, di- or tri- 
substituted on carbon independently with halo; 

Qis 

-(Ca-CeJalkylene-W^Ci-CsJalkylene-, 
30 -(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 

substituents independently selected from fluoro or (C r C 4 )alkyl, 
-X-(C 2 -C 5 )alkylene-, 
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-(C r C 5 )alkylene-X-, 
-(Ci^Jalkylene-X-CCi^Jalkylene-, 
-(C2-C 4 )alkylene-W-X-(Co-C 3 )alkylene-, or 
-(Co-C 4 )alkylene-X-W-(C r C3)alkylene-; 
5 K is methylene or ethylene; 

M is -Ar 1 -V-Ar* or -Ar^O-Ar 2 wherein Ar 1 and Ar 2 are each independently 
phenyl, pyridyl or thienyl; 

V is a bond or (C r C 2 )alkylene; 

R 1 is chloro, fluoro, (C r C 4 )alkyl or (C r C 6 )alkoxy, said (C 1 -C 4 )alkyl and (C r 
1 0 C 6 )alkoxy optionally mono-, di-or tri-substituted independently with hydroxy or fluoro; 
and 

R 2 and R 3 are each independently chloro or fluoro. 
83. A compound as recited in claim 81 wherein 
A is (C r C 6 )alkanoyl said (C r C 6 )alkanoyl optionally mono-, di- or tri- 
1 5 substituted independently on carbon with hydroxy or halo; 
K is methylene; 
Q is 

-(Cs^alkylene-W^Ci-CaJalkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
20 substituents independently selected from fluoro or (Ci-C^alkyl, 
-X-(C 2 -C 5 )alkylene-, 
-(C r C 5 )alkylene-X-, 
.(C r C 3 )alkylene-X-(C r C 3 )alkylene-, 
-(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, or 
25 -(C 0 -C 4 )alkylene-X-W-(C 1 -C 3 )alkylene- I 

M is -Ar and -Ar is phenyl, thiazolyl, pyridyl, thienyl, oxazolyl, furanyl, 
cyclopentyl or cyclohexyl wherein -Ar is substituted with at least R 1 ; 

R 1 is (C r C 7 )alkyl or (CVCsJalkoxy, said (C r C 7 )alkyl or (d-CgJalkoxy 
optionally mono-, di- or tri-substituted independently with hydroxy or fluoro; and 
30 R 2 and R 3 are each independently chloro, fluoro, methyl, difluoromethoxy, 

trifluoromethoxy or trifluoromethyl. 

84. A compound as recited in claim 81 wherein 
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A is (CrCgJalkanoyl said (CVCeJalkanoyl optionally mono-, di- or tri- 
substituted independently on carbon with halo; 
K is (C r C 8 )alkylene; 
Q is 

5 -(Ca-CeJalkylene-W-CCi^Jalkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
substituents independently selected from fluoro or (C r C 4 )alkyl, 
-X-(C 2 -C 5 )alkylene-, 
-(C r C 5 )alkylene-X-, 
1 0 -(C 1 -C 3 )alkylene-X-(C r C 3 )alkylene-, 

-(C 2 -C 4 )alkylene-W-X-(Co-C 3 )alkylene-, or 
-(C 0 -C 4 )alkylene-X-W-(C 1 -C 3 )alkylene-; 

M is -Ar and -Ar is phenyl, thienyl, benzofuranyl, benzo[1 ,3]dioxolyl, 2,3- 
dihydrobenzo[1 ,4]dioxinyl, 2,3-dihydrobenzofuranyl, benzimidazolyl, 
15 benzo[b]thiophenyl, cyclopentyl or cyclohexyl; and 

R 1 , R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 
difluoromethoxy, trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyl. 

85. A compound as recited in claim 81 wherein 

A is (C^CeJalkanoyl said (C r C 6 )alkanoyl optionally mono-, di- or tri- 
20 substituted on carbon independently with halo; 

K is oxy(C 1 -C 4 )alkylene; 

Q is 

-(C 2 -C 6 )alkylene-W-(C r C 3 )alkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
25 substituents independently selected from fluoro or (C r C 4 )alkyl, 

-X-(C 2 -C 5 )alkylene- f 

-(Ci-C 5 )alkylene-X- f 

-(C r C 3 )alkylene-X-(C 1 -C 3 )alkylene- l 

-(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, or 
30 -(C 0 -C 4 )alkylene-X-W-(C 1 -C 3 )alkylene-; 

M is -Ar and -Ar is phenyl, thienyl, benzo[1,3]dioxolyl, cyclopentyl or 
cyclohexyl; and 
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R 1 , R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 
difluoromethoxy, trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyl. 

86. A compound as recited in claim 81 wherein 

A is (C 3 -C 6 )alkanoyl said (C 3 -C 6 )alkanoyl optionally mono-, di- or tri- 
5 substituted on carbon independently with halo; 

K is (C 3 -C 8 )alkylene, said (C 3 -C 8 )alkylene being mono-unsaturated; 
Q is 

-(C 2 -C 6 )alkylene-W-(C 1 -C 3 )alkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
1 0 substituents independently selected from fluoro or (C r C 4 )alkyl, 

-X-(C 2 -C 5 )alkylene-, 

-(C r C 5 )alkylene-X-, 

-(CrCsJalkylene-X-CCi-CsJalkylene-, 

-(C 2 -C4)alkylene-W-X-(Co-C 3 )alkylene-, or 
1 5 -(Co-C 4 )alkylene-X-W-(CrC 3 )alkyIene-; 

M is -Ar and -Ar is phenyl, thienyl, cyclopentyl or cyclohexyl; and 

R 1 , R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 
trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyl. 

87. A compound as recited in claim 1 wherein 
20 B is C(H); 

A is (C r C 6 )alkanoyl, or (C 3 -C 7 )cycloalkyl(C r C 6 )alkanoyl, said A moieties 
optionally mono-, di- or tri- substituted independently on carbon with hydroxy or halo; 

X is phenyl, thienyl, or thiazolyl said phenyl, thienyl or thiazolyl optionally 
mono- or di-substituted independently with fluoro, chloro, trifluoromethyl, methoxy, 
25 difluoromethoxy or trifluoromethoxy; 

W is oxy, thio or sulfonyl; 

Z is carboxyl, (C r C 4 )alkoxycarbonyl or tetrazolyl ; 

K is (C r C 8 )alkylene or oxy(C r C 4 )alkylene, said (C-rC^alkylene optionally 
mono-unsaturated and wherein K is optionally mono-, di- or tri-substituted 
30 independently with hydroxy, fluoro or chloro; 

Ar is (C 5 -C 7 )cycloalkyl, phenyl, thienyl, pyridyl, thiazolyl, oxazolyl, isoxazolyl, 
naphthalenyl, benzo[b]furanyl, benzo[b]thiophenyl, indanyl, furanyl, 
benzo[1,3]dioxolyl, benzimidazolyl, benzisoxazolyl, 2,3-dihydrobenzo[1 ,4]dioxinyl, 
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2,3-dihydrobenzofuranyl, pyrazolyl, pyrimidyl, pyrazinyl, imidazolyl, quinolinyl, 
isoquinolinyl, benzoxazolyl, benzothiazolyl, indolyl, 1 ,2,3,4-tetrahydronaphthalenyl, 
cyclohexyl, cyclopentyl, or chromanyl; 

Ar 1 and Ar 2 are each independently (C 5 -C 7 )cycloalkyl, phenyl, thienyl, 
5 thiazolyl, pyridyl, pyrimidyl, oxazolyl, furanyl, imidazolyl, isoxazolyl, pyrazinyl or 
pyrazolyl; 

R 1 is halo, (C r C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C r C 7 )alkanoyl or 
(C 3 -C 7 )cycloalkyl(C r C4)alkyl, said (C r C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C r 
C 7 )alkanoyl or (C 3 -C 7 )cycloalkyl(C r C 4 )alkyl, optionally mono-, di- or tri-substituted 
1 0 independently with hydroxy, fluoro or chloro; and 

R 2 and R 3 are each independently hydroxy, halo, difluoromethoxy, 
trifluoromethoxy, trifluoromethyl, (C 1 -C 7 )alkyl t (C 1 -C 4 )alkoxy, (C r C 5 )alkanoyl, cyano, 
(C 3 -C 7 )cycloalkyl, (C 3 -C 7 )cycloalkyl(C r C 4 )alkyl, formyl or carbamoyl. 
88. A compound as recited in claim 87 wherein 
15 A is (C r C 6 )alkanoyl, said A optionally mono-, di- or tri- substituted on carbon 

independently with halo; 
Q is 

-(C 2 -C 6 )alkylene-W-(C r C 3 )alkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
20 substituents independently selected from fluoro or (C r C 4 )alkyl, 

-X-(C2-C 5 )alkylene-, 

-(CVCsJalkylene-X-, 

-(C r C3)aIkylene-X-(C r C3)alkylene-, 

-(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, or 
25 -(C 0 -C 4 )alkylene-X-W-(C 1 -C 3 )alkylene-; 

K is methylene or ethylene; 

M is -Ar^V-Ar 2 or -Ar^O-Ar 2 wherein Ar 1 and Ar 2 are each independently 
phenyl, pyridyl or thienyl; 

V is a bond or (C^CaJalkylene; 
30 R 1 is chloro, fluoro, (C 1 -C 4 )alkyl or (d-C^lkoxy, said (C r C 4 )alkyl and (C r 

C 4 )alkoxy optionally mono-, di-or tri-substituted independently with hydroxy or fluoro; 
and 
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R 2 and R 3 are each independently chloro or fluoro. 

89. A compound as recited in claim 87 wherein 

A is (C r C 6 )alkanoyl, said A optionally mono-, di- or tri- substituted on carbon 
independently with hydroxy or halo; 
5 K is methylene; 

Q is 

-(C2-C 6 )alkylene-W-(C r C 3 )alkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
substituents independently selected from fluoro or (C 1 -C 4 )alkyl, 
10 -X-(C 2 -C 5 )alkylene- 
-(C r C 5 )alkylene-X-, 
-(CrCaJalkylene-X^CrCaJalkylene-, 
-(C2-C 4 )alkylene-W-X-(Co-C 3 )alkylene-, or 
-(C 0 -C4)alkylene-X-W-(C r C 3 )alkylene-; 
15 M is -Ar and -Ar is phenyl, thiazolyl, pyridyl, thienyl, oxazolyl, furanyl, 

cyclopentyl or cyclohexyl wherein -Ar is substituted with at least R 1 ; 

R 1 is (C r C 7 )alkyl or (C r C 6 )alkoxy, said (C r C 7 )alkyl or (C r C 6 )alkoxy 
optionally mono-, di- or tri-substituted independently with hydroxy or fluoro; and 
R 2 and R 3 are each independently chloro, fluoro, methyl, difluoromethoxy, 
20 trifluoromethoxy or trifluoromethyl. 

90. A compound as recited in claim 87 wherein 

A is (CVCeJalkanoyI, said A optionally mono-, di- or tri- substituted on carbon 
independently with halo; 

K is (C r C 8 )alkylene; 
25 Qis 

-(C 2 -C 6 )alkylene-W-(C r C 3 )alkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
substituents independently selected from fluoro or (C r C 4 )alkyl, 
-X-(C 2 -C 5 )alkylene-, 
30 -(d-CsJalkylene-X-, 

-(CrCsJalkylene-X-CCrCsJalkylene-, 
-(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, or 
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-(C 0 -C 4 )alkylene-X-W-(C r C 3 )alkylenes 

M is -Ar and -Ar is phenyl, thienyl, benzofuranyl, benzo[1 ,3]dioxolyl, 2,3- 
dihydrobenzo[1,4]dioxinyl, 2,3-dihydrobenzofuranyl, benzimidazolyl, 
benzo[b]thiophenyl, cyclopentyl or cyclohexyl; and 
5 R 1 , R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 

trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyl. 

91 . A compound as recited in claim 87 wherein 

A is (C r C 6 )alkanoyl said A optionally mono-, di- or tri- substituted on carbon 
independently with halo; 
10 K is oxy(C 1 -C 4 )alkylene; 

Qis 

-(C 2 -C 6 )alkylene-W-(C r C 3 )alkylene-, 

-(C 4 -C 8 )alkylene-, said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
substituents independently selected from fluoro or (C r C 4 )alkyl, 
15 -X-(C 2 -C 5 )alkylene-, 
-(C r C 5 )alkylene-X-, 
-(C r C 3 )alkylene-X-(C 1 -C 3 )alkylene-, 
-(C 2 -C 4 )alkylene-W-X-(Co-C 3 )alkylene-, or 
-(C 0 -C 4 )alkylene-X-W-(C 1 -C 3 )alkylene-; 

M is -Ar and -Ar is phenyl, thienyl, benzo[1,3]dioxolyl, cyclopentyl or 
cyclohexyl; and 

R 1 , R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 
trifluoromethoxy, (C r C 4 )alkoxy or (C 1 -C 7 )alkyl. 

92. A compound as recited in claim 87 wherein 

A is (C r C 6 )alkanoyl, said A optionally mono-, di- or tri- substituted on carbon 
independently with halo; 

K is (C 3 -C 8 )alkylene, said (C 3 -C 8 )aikylene being mono-unsaturated; 
Q is 

-(C 2 -C 6 )alkylene-W-(C 1 -C 3 )alkylene- I 

-(C 4 -C 8 )alkylene- ? said -(C 4 -C 8 )alkylene- optionally substituted with up to four 
substituents independently selected from fluorines or (C r C 4 )alkyl, 
-X-(C 2 -C 5 )alkylene-, 
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-(Ci-C 5 )alkylene-X-, 
-(C r C 3 )alkylene-X-(C r C 3 )alkylene-, 
-(C2-C 4 )alkylene-W-X-(Co-C 3 )alkylene- > or 
-(C 0 -C4)alkylene-X-W-(C r C 3 )alkylene-; 
5 M is -Ar and -Ar is phenyl, thienyl, cyclopentyl or cyclohexyl; and 

R 1 , R 2 and R 3 are each independently hydroxy, halo, trifluoromethyl, 
trifluoromethoxy, (C r C 4 )alkoxy or (C r C 7 )alkyl. 

93. A compound as recited in claim 83 wherein 
A is propanoyl; 

10 Q is n-hexylene; 

Z is carboxyl; 

K is methylene; and 

M is 4-(n-1-hydroxylhexyl)phenyl. 

94. A compound as recited in claim 49 wherein 
15 A is methylsulfonyl; 

Q is n-hexylene; 
Zis 5-(1H-tetrazolyl); 
K is oxyethyl; and 
M is 3,5-dichlorophenyl. 
20 95. A compound as recited in claim 72 wherein 

A is methylsulfonyl; 
Q is 3-methylenephenylmethyl; 
Z is carboxyl; 

K is trans-2-n-propenylene; and 
25 M is 3,5-dichlorophenyl. 

96. A method for treating a mammal having a condition which presents with 
low bone mass comprising administering to said mammal a therapeutically effective 
amount of a compound of claim 1 or a pharmaceutical^ acceptable salt or prodrug 
thereof. 

30 97. The method as recited in claim 96 wherein osteoporosis, osteotomy, 

childhood idiopathic bone loss or bone loss associated with periodontitis is treated. 
98. The method as recited in claim 97 wherein osteoporosis is treated in a 

human. 
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99. The method as recited in claim 96 wherein glucocorticoid-induced 
osteoporosis, hyperthyroidisnrnnduced osteoporosis, immobilization-induced 
osteoporosis, heparin-induced osteoporosis or immunosuppressive-induced 
osteoporosis is treated. 
5 100. A method for augmenting and maintaining bone mass in a mammal 

comprising administering to a mammal a therapeutically effective amount of a 
compound of claim 1 or a pharmaceutical^ acceptable salt or prodrug thereof. 

1 01 . The method as recited in claim 1 00 wherein bone healing following 
facial reconstruction, maxillary reconstruction or mandibular reconstruction is treated, 

10 vertebral synostosis is induced or long bone extension is enhanced, the healing rate 
of a bone graft is enhanced or prosthetic ingrowth is enhanced. 

102. The method as recited in claim 100 wherein a bone fracture is treated 
in a human. 

103. A pharmaceutical composition which comprises a therapeutically 

1 5 effective amount of a compound of claim 1 or a pharmaceutical^ acceptable salt or 
prodrug thereof and a pharmaceutical^ acceptable carrier. 

104. The pharmaceutical composition as recited in claim 103 for the 
treatment of osteoporosis wherein the therapeutically effective amount is an 
osteoporosis treating amount. 

20 1 05. A pharmaceutical composition for the augmentation of bone mass 

which comprises a bone mass augmenting amount of a compound of claim 1 or a 
pharmaceutical^ acceptable salt or prodrug thereof and a pharmaceutical^ 
acceptable carrier. 

106. The pharmaceutical composition as recited in claim 105 for the 

25 treatment of a bone fracture wherein a bone fracture treating amount of a compound 
of claim 1 or a pharmaceutical^ acceptable salt or prodrug thereof is used. 

1 07. A pharmaceutical composition for the treatment of a condition which 
presents with low bone mass in a mammal which comprises a low bone mass 
condition treating amount of a compound of claim 1 or a pharmaceutical^ acceptable 

30 salt or prodrug thereof and a pharmaceutical^ acceptable carrier. 

108. A pharmaceutical composition comprising: 

a. a therapeutically effective amount of a compound of claim 1 or a 
pharmaceutical^ acceptable salt or prodrug thereof; 
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b. a therapeutically effective amount of an anti-resorptive agent; and 

c. a pharmaceutical carrier. 

1 09. A pharmaceutical composition as recited in claim 1 08 wherein the anti- 
resorptive agent is droloxifene, raloxifene, tamoxifen, 4-hydroxy-tamoxifen, 

5 toremifene, centchroman, levormeloxifene, idoxifene, 6-(4-hydroxy-phenyl)-5-[4-(2- 
piperidin-1-yl-ethoxy)-benzyl]-naphthalen-2-ol, {4-[2-(2-Aza-bicyclo[2.2.1]hept-2-yl)- 
ethoxy]-phenyl}-[6-hydroxy-2-(4-hydroxy-phenyl)-benzo[b]thiophen-3-yl]-methanone 1 

C/s-6-(4-fluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6,7,8- 
tetrahydro-naphthalene-2-ol; 
1 0 (-)-C/s-6-phenyl-5-[4-(2-pyrrolidin-1 -yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro- 

naphthalene-2-ol; 

C/s-6-phenyl-5-[4-(2-pyrrolidin-1-yl^ 
naphthalene-2-oI; 

C/s-l^e'-pyrrolodinoethoxy-y-pyridyll^-phenyl-e-hydroxy-l, 2,3,4- 
1 5 tetrahydrohaphthalene; 

1-(4-Pyrrolidinoethoxyphenyl)-2-(4 M -fluorophenyI)-6-hydroxy-1, 2,3,4- 
tetrahydroisoquinoline; 

C/s-6-(4-hydroxyphenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6,7,8- 
tetrahydro-naphthalene-2-ol; or 
20 1 ^'-PyrrolidinolethoxyphenyO^-phenyl-B-hydroxy-l ,2,3,4- 

tetrahydroisoquinoline or a pharmaceutical^ acceptable salt thereof. 

110. A pharmaceutical composition as recited in claim 108 wherein the anti- 
resorptive agent is tiludronic acid, alendronic acid, ibandronic acid, risedronic acid, 
etidronic acid, clodronic acid, and pamidronic acid or a pharmaceutical^ acceptable 

25 salt thereof. 

111. A method for treating a mammal having a condition which presents 
with low bone mass comprising administering to said mammal 

a. a therapeutically effective amount of a compound of claim 1 or a 
pharmaceutical^ acceptable salt or prodrug thereof; and 
30 b. a therapeutically effective amount of an anti-resorptive agent. 

112. The method as recited in claim 1 1 1 wherein the anti-resorptive agent is 
droloxifene, raloxifene, tamoxifen, 4-hydroxy-tamoxifen, toremifene, centchroman, 
levormeloxifene, idoxifene, 6-(4-hydroxy-phenyl)-5-[4-(2-piperidin-1 -yl-ethoxy)- 
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benzyl]-naphthalen-2-ol, {4-[2-(2-Aza-bicyclo[2.^ 
hydroxy-2-(4-hydroxy-phenyl)-benzo[b]thiophen-3-yl]-methan 

C/s-6-(4-fluoro-phenyl)-5-[4-(2-piperi^^^ 
tetrahydro-naphthalene-2-ol; 
5 (-)-C/s-6-phenyl-5-[4-(2-py^ 
naphthalene-2-ol; 

C/s-6-phenyl-5-[4-(2-pyrrolidin-1-yl^ 
naphthalene-2-ol; 

C/s-l-fe-pyrrolodinoethoxy-S-pyridyll^phenyl-e-hydroxy-l, 2,3,4- 
1 0 tetrahydrohaphthalene; 

1-(4 , -Pyrrolidinoethoxyphenyl)-2-(4"-fluorophenyl)-6-hydroxy-1 f 2 f 3 t 4- 
tetrahydroisoquinoline; 

C/s-6-(4-hydroxyphenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5 f 6 t 7,8- 
tetrahydro-naphthalene-2-ol; or 
1 5 1 -(4 , -Pyrrolidinolethoxyphenyl)-2-phenyl-6-hydroxy-1 ,2,3,4- 

tetrahydroisoquinoline or a pharmaceutical^ acceptable salt thereof. 

113. The method as recited in claim 1 1 1 wherein the anti-resorptive agent 
is, tiludronic acid, alendronic acid, ibandronic acid, risedronic acid, etidronic acid, 
clodronic acid, and pamidronic acid or a pharmaceutical^ acceptable salt. 
20 1 14. A kit comprising: 

a. a therapeutically effective amount of a compound of claim 1 or a 
pharmaceutical^ acceptable salt or prodrug thereof and a pharmaceutical^ 
acceptable carrier in a first unit dosage form; 

b. a therapeutically effective amount of an anti-resorptive agent and a 
25 pharmaceutical^ acceptable carrier in a second unit dosage form; and 

c. container means for containing said first and second dosage forms. 
115. The kit as recited in claim 1 14 wherein the anti-resorptive agent is 

droloxifene, raloxifene, tamoxifen, 4-hydroxy-tamoxifen, toremifene, centchroman, 
levormeloxifene, idoxifene, 6-(4-hydroxy-phenyl)-5-[4-(2-piperidin-1 -yl-ethoxy)- 
30 benzyl]-naphthalen-2-ol, {4-[2-(2-Aza-bicyclo[2.2.1]hept-2-yl)-ethoxy]-phenylH6- 
hydroxy-2-(4-hydroxy-phenyl)-benzo[b]thiophen-3-yl]-methanone, 

C/s-6-(4-fluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6,7,8- 
tetrahydro-naphthalene-2-ol; 
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(-)-C/s-6-phenyl-5-[4-(2-pyiTolidin-1^ 
naphthalene-2-ol; 

C/s-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5,67,8-tetrahydro- 
naphthalene-2-ol; 

5 C/s-1 -[B-pyrrolodinoethoxy-S'-pyridyO^-phenyl-e-hydroxy-l ,2,3,4- 

tetrahydrohaphthalene; 

l^-PyrrolidinoethoxyphenyO^^'-fluorophenylJ-e-hydroxy-l, 2,3,4- 
tetrahydroisoquinoline; 

C/s-6-(4-hydroxyphenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6,7,8- 
10 tetrahydro-naphthalene-2-ol; or 

1 "(^-Pyrroiidinolethoxyphenyl^-phenyl-e-hydroxy-l ,2,3,4- 
tetrahydroisoquinoline or a pharmaceutical^ acceptable salt thereof. 

1 1 6. The kit as recited in 1 14 wherein the anti-resorptive agent is tiludronic 
acid, alendronic acid, ibandronic acid, risedronic acid, etidronic acid, clodronic acid, 

1 5 and pamidronic acid or a pharmaceutical^ acceptable salt thereof. 

117. A pharmaceutical composition comprising: 

a. a therapeutically effective amount of a compound of claim 1 or a 
pharmaceutical^ acceptable salt or prodrug thereof; 

b. a therapeutically effective amount of an anabolic agent other than a 
20 compound of claim 1 or a pharmaceutical^ acceptable salt or prodrug thereof; and 

c. a pharmaceutical carrier. 

1 1 8. The pharmaceutical composition as recited in claim 1 1 7 wherein the 
anabolic agent other than the claim 1 compound is IGF-1 optionally with IGF-1 
binding protein 3 prostaglandin, prostaglandin agonist/antagonist, sodium fluoride, 

25 parathyroid hormone (PTH), active fragments of parathyroid hormone, growth 

hormone or growth hormone secretagogues or a pharmaceutical^ acceptable salt 
thereof. 

119. A method for treating a mammal which presents with low bone mass 
comprising administering to said 

30 a. a therapeutically effective amount of a compound of claim 1 or a 

pharmaceutical^ acceptable salt or prodrug thereof; and 

b. a therapeutically effective amount of a bone anabolic agent other than a 
compound of claim 1 or a pharmaceutical^ acceptable salt or prodrug thereof. 
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1 20. The method as recited in claim 1 1 9 wherein the anabolic agent other 
than the claim 1 compound is IGF-1, prostaglandin, prostaglandin agonist/antagonist, 
sodium fluoride, parathyroid hormone (PTH), active fragments of parathyroid 
hormone, growth hormone or growth hormone secretagogues or a pharmaceutical^ 

5 acceptable salt thereof. 

121. A kit comprising: 

a. a therapeutically effective amount of a compound of claim 1 or a 
pharmaceutical^ acceptable salt or prodrug thereof and a pharmaceutically 
acceptable carrier in a first unit dosage form; 
10 b. a therapeutically effective amount of an anabolic agent other than a 

compound of claim 1 or a pharmaceutically acceptable salt or prodrug thereof and a 
pharmaceutically acceptable carrier in a second unit dosage form; and 

c. container means for containing said first and second dosage forms. 

122. The kit as recited in claim 121 wherein the anabolic agent other than 
15 the claim 1 compound is IGF-1, prostaglandin, prostaglandin agonist/antagonist, 

sodium fluoride, parathyroid hormone (PTH), active fragments of parathyroid 
hormone, growth hormone or growth hormone secretagogues or a pharmaceutically 
acceptable salt thereof. 

123 A compound as recited in claim 1 wherein 
20 B is N; 

A is (C r C 3 ) alkylsulfonyl; 

Q is 

-(C 3 -C 5 )alkylene-0-(C r C 3 )alkylene-, 

-(C 5 -C 7 )alkylene- f said -( C 5 -C 7 )alkylene- optionally substituted with up to four 
25 substituents independently selected from fluoro or (C r C 4 )alkyl, 
-(C 2 -C 4 )alkylene-X-, 

-(CH 2 )-meta-phenylene-0-(CH 2 )- optionally mono- or di-substituted 
independently with methoxy, trifluoromethyl, difluoromethoxy, trifluoromethoxy, chloro 
or fluoro 
30 or 

-(CH 2 )-meta-phenylene-(CH 2 )- optionally mono- or di-substituted 
independently with methoxy, trifluoromethyl, difluoromethoxy, trifluoromethoxy, chloro 
or fluoro; 
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M is -Ar^V-Ar 2 or -Ar^O-Ar 2 ; 
V is a bond or -CH 2 - ; 

Z is carboxyl, (C r C 4 )alkoxycarbonyl or tetrazolyl; 
X is thienyl, thiazolyl, or furanyl; 
5 K is methylene; 

Ar 1 is phenyl, (C 5 -C 7 )cycloalkyl , furanyl, thienyl, thiazolyl, or pyridyl; 
Ar 2 is (C 5 -C 7 )cycloalkyl, phenyl, thienyl, thiazolyl, pyridyl, pyrimidyl, oxazolyl, 
furanyl, imidazolyl, isoxazolyl, pyrazinyl, triazolyl or pyrazolyl; 

R 1 is chloro, fluoro, (C r C 4 )alkyl or (C r C 4 )alkoxy, said (C r C 4 )alkyl and (C r 
10 C 4 )alkoxy optionally mono-, di- or tri-substituted independently with hydroxy or fluoro; 
and 

R 2 and R 3 are each independently, methoxy, trifluoromethyl, difluoromethoxy, 
trifluoromethoxy, chloro or fluoro. 

124. A compound as recited in claim 123 wherein 
15 Qis 

-(CH 2 )-meta-phenylene-(CH 2 )-, 

Mis-Ar'-Ar 2 , 

Ar 1 is phenyl; 

Ar 2 is (C 5 -C 7 )cycloalkyl, phenyl, thienyl, thiazolyl, pyridyl, pyrimidyl, oxazolyl, 
20 furanyl, imidazolyl, isoxazolyl, pyrazinyl or pyrazolyl, said Ar 2 optionally mono- or di- 
substituted independently with R 1 or R 2 ; 

R 1 is chloro, fluoro, methyl, methoxy, trifluoromethyl, difluoromethoxy or 
trifluoromethoxy; and 

R 2 is methoxy, chloro or fluoro. 
25 1 25. A compound as recited in claim 1 23 wherein 

Qis 

-(CH 2 )-meta-phenylene-0-(CH 2 )-, 
M is -Ar 1 - Ar 2 , 
Ar 1 is phenyl; 

30 Ar 2 is (C5-C 7 )cycioalkyl, phenyl, thienyl, thiazolyl, pyridyl, pyrimidyl, oxazolyl, 

furanyl, imidazolyl, isoxazolyl, pyrazinyl or pyrazolyl, said Ar 2 optionally mono- or di- 
substituted independently with R 1 or R 2 ; 
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R 1 is chloro, fluoro, methyl, methoxy, trifluoromethyl, difluoromethoxy or 
trifluoromethoxy; and 

R 2 is methoxy, chloro or fluoro. 

126. A compound of claim 124 wherein 
5 A is methylsulfonyl; 

Z is carboxyl; and 

M is 4-(cyclohexyl)phenyl. 

127. A compound of claim 124 wherein 
A is methylsulfonyl; 

10 Z is carboxyl; and 

M is 4-(thiazol-2-yl)phenyl. 

1 28. A compound of claim 1 24 wherein 
A is methylsulfonyl; 

Z is carboxyl; and 
15 M is 4-(pyrazin-2-yl)phenyl. 

129. A compound as recited in claim 124 wherein the compound is 

a- (3-{[(4-Cyclohexyl-benzyl)-methanesulfonyl-amino]-methyl}-phenyl)-acetic 

acid; 

b. (3-{[Methanesulfonyl--(4-thiazol-2-yl-benzyl)-amino]-methyl}-phenyl)-acetic 
20 acid; or 

c. (3-{[Methanesulfonyl-(4-pyrazin-2-yl-benzyl)-amino]-methyl}-phenyl)-acetic 

acid. 

130. A compound as recited in claim 1 wherein 
Bis N; 

25 A is (C 1 -C 3 )alkylsulfonyl ; 

Q is -(C 2 -C 4 )alkylene-X-; 

X is thiazolyl or furanyl; said thiazolyl or furanyl optionally mono- or di- 
substituted independently with methyl, methoxy, fluoro, chloro, trifluoromethyl, 
difluoromethoxy or trifluoromethoxy; 
30 K is oxy-ethylene or propylene, said propylene optionally being mono- 

unsaturated; 

M is -Ar, said -Ar is phenyl, thienyl, pyridyl, thiazolyl, oxazolyl, isoxazolyl, 
pyrimidyl, imidazolyl, cyclohexyl, cyclopentyl, cyclobutyl, or cycloheptyl; 
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R 1 is halo, (C r C 6 )aIkoxy, (d-C^alkyl, (C 3 -C 7 )cycioalkyl, (C r C 7 )alkanoyl or 
(C3-C 7 )cydoalkyl(CrC 4 )alkyl, said (C r C 6 )alkoxy, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C r 
C 7 )alkanoyl or (C 3 -C 7 )cycloalkyl(C r C 4 )alkyl, optionally mono-, di- or tri-substituted 
independently with hydroxy, fluoro or chloro; and 
5 R 2 and R 3 are each independently methoxy, trifluoromethyl, difluoromethoxy, 

trifluoromethoxy, chloro or fluoro. 

131. A compound as recited in claim 130 wherein 

A is methylsulfonyl ; 

Z is carboxyl, or (C r C 4 )alkoxycarbonyl ; 
10 Q is -propylene-X-; 

X is thiazolyl; 

K is oxy-ethylene or propylene; 

M is phenyl optionally mono- or di-substituted independently with fluoro, 
chloro, methoxy, methyl, difluoromethoxy, trifluoromethoxy or trifluoromethyl. 
15 132. A compound as recited in claim 131 wherein 

Z is carboxyl; 
K is propylene; and 
M is 3-(chloro)phenyl. 

133. A compound as recited in claim 131 wherein 
20 Z is carboxyl; 

K is oxy-ethylene; and 
M is 3,5-dichIorophenyl. 

134. A compound as recited in claim 130 wherein the compound is 

a. 2-(3-{[2-(3,5-Dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}- 
25 propyl)-thiazole-4-carboxylic acid or 

b. 2-(3-{[3-(3-Chloro-phenyl)-propyl]-methanesulfonyl-amino}-propyl)- 
thiazole-4-carboxylic acid. 

1 35. A compound having the Formula IA 



B 
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Formula IA 

or a pharmaceutical^ acceptable salt or prodrug thereof 
wherein either (i): 
BisN; 

5 A is (C r C 6 )alkylsulfonyl, (C 3 -C 7 )cycloalkylsulfonyl, (C 3 - 

C 7 )cycloalkyl(C 1 -C 6 )alkylsulfonyl, said A moieties optionally mono-, di- or tri- 
substituted on carbon independently with hydroxy, (C r C 4 )alkyl or halo; 
Qis 

-(C2-C 6 )alkylene-W-(C r C 3 )alkylene-, 
1 0 -(C 3 -C 8 )alkylene-, said -(C 3 -C 8 )alkylene- optionally substituted with up 

to four substituents independently selected from fluoro or (C 1 -C 4 )alkyl l 

-X-(C r C 5 )alkylene-, 

-(C r C 6 )alkylene-X-, 

-(C r C 3 )a\ky\ene-X-(C r C 3 )alky\er\e- f 
1 5 -(C 2 -C 4 )alkylene-W-X-(C 0 -C 3 )alkylene-, 

-(C 0 -C 4 )alkylene-X-W-(C r C 3 )alkylene-, 

-(C 2 -C 5 )alkylene-W-X-W-(C 1 -C 3 )alkylene-, wherein the two occurrences 
of W are independent of each other, 

-(C 1 -C 4 )alkylene-ethenylene-(C 1 -C 4 )alkylene-, 
20 -(C r C 4 )alkylene-ethenylene-(Co-C 2 )alkylene-X-(Co-C5)alkylene-, 

-(C r C 4 )alkylene-ethenylene-(Co-C 2 )alkylene-X-W-(CrC 3 )alkylene-, 

-(C 1 -C 4 )alkylene-ethynylene-(C 1 -C 4 )alkylene- f or 

-(C 1 -C 4 )alkylene-ethynylene-X-(C 0 -C 3 )alkylene-; 

W is oxy, thio, sulfino, sulfonyl, aminosulfonyl-, -mono-N-CCV 
25 C 4 )alkyleneaminosulfonyl-, sulfonylamino, N-(C r C 4 )alkylenesulfonylamino, 
carboxamido, N-fCrC^alkylenecarboxamido, carboxamidooxy, N-(C r 
C 4 )alkylenecarboxamidooxy, carbamoyl, -mono-N^Ci-C.tJalkylenecarbamoyl, 
carbamoyloxy, or -mono-N-(C r C 4 )alkylenecarbamoyloxy, wherein said W alkyl 
groups are optionally substituted on carbon with one to three fluorines; 
30 X is tetrahydrofuranyl or a five or six membered aromatic ring optionally 

having one or two heteroatoms selected independently from oxygen, nitrogen, and 
sulfur; said ring optionally mono-, or di-substituted independently with halo, (C r 
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C 3 )alkyl, trifluoromethyl, trifluoromethyloxy, difluoromethyloxy, hydroxyl, (C r 
C 4 )alkoxy, or carbamoyl; 

Z is carboxyl, (CVQOalkoxycarbonyl, tetrazolyl, 1,2,4-oxadiazolyl, 5- 
oxo-1, 2,4-oxadiazolyl, 5-oxo-1,2,4-thiadiazolyl, (d^Jalkylsulfonylcarbamoyl or 

5 phenylsulfonylcarbarnoyl; 

K is a bond, (C r C 8 )alkylene f thio(C r C 4 )alkylene or oxy(C r C 4 )alkylene f 
said (C r C 8 )alkylene optionally mono-unsaturated and wherein K is optionally mono-, 
di- or tri-substituted independently with fluoro, methyl or chloro; 

M is -Ar, -Ar'-V-Ar 2 , -Ar^S-Ar 2 , -Ar^O-Ar 2 , -Ar 1 -S-(C n -C 3 )-Ar* -Ar 1 - 

1 0 (Ci -C^-S-Ar 2 - or -Ar 1 -(Ci -C 3 )-S-(C 1 -C^-Ar 2 , wherein Ar, Ar 1 and Ar 2 are each 
independently a partially saturated, fully saturated or fully unsaturated five to eight 
membered ring optionally having one to four heteroatoms selected independently 
from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of two fused partially 
saturated, fully saturated or fully unsaturated five or six membered rings, taken 

15 independently, optionally having one to four heteroatoms selected independently 
from nitrogen, sulfur and oxygen; 

said Ar, Ar 1 and Ar 2 moieties optionally substituted, on one ring if the 
moiety is monocyclic, or one or both rings if the moiety is bicyclic, on carbon, nitrogen 
or sulfur with up to three substituents independently selected from R 1 , R 2 and R 3 

20 wherein R 1 , R 2 and R 3 are oxo, hydroxy, nitro, halo, (C r C 6 )alkoxy, (C r C 4 )alkoxy(C r 
C 4 )alkyl, (C r C 4 )alkoxycarbonyI, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (CrCyJcycloalkyKC,- 
C 4 )alkyl, (C 3 -C 7 )cycloalkyl(C r C 4 )alkanoyl, formyl, (C r C 8 )alkanoyl, (C r 
C 6 )alkanoyl(C r C 6 )alkyl, (C r C 4 )alkanoylamino, (C r C 4 )alkoxycarbonylamino, 
sulfonamido, (C r C 4 )alkylsulfonamido, amino, mono-N- or di-N^-fCrC^alkylanriino, 

25 carbamoyl, mono-N- or di-N,N-(C r C 4 )alkylcarbamoyl, cyano, thiol, (C r C 6 )alkylthio, 
(CVCeJalkylsulfinyl, (C r C 4 )alkylsulfonyl or mono-N- or di-N,N-(C r 
C 4 )alkylaminosulfinyl; 

R 1 , R 2 and R 3 are optionally mono-, di- or tri-substituted on carbon 
independently with halo or hydroxy; and 

30 V is a bond or (C r C 3 )alkylene optionally mono-unsaturated and 

optionally mono- or di-substituted independently with hydroxy or fluoro, 



WO 98/28264 



-265- 



PC17IB97/01417 



with the proviso that when K is (C 2 -C 4 )alkylene and M is Ar and Ar is 
cyclopent-1-yl, cyclohex-1-yl t cyclohept-1-yl or cyclooct-1-yl then said (C 5 - 
C 8 )cycloalkyl substituents are not substituted at the one position with hydroxy; 

or (ii): 

5 B is N; 

A is (C r C 6 )alkanoyl, or (C3-C7)cycloalkyl(C r C6)alkanoyl f said A 
moieties optionally mono-, di- or tri- substituted independently on carbon with hydroxy 
or halo; 

Qis 

1 0 -(C 2 -C 6 )alkylene-W-(C 1 -C 3 )alkylene- > 

-(C 4 -C 8 )alkylene- said -(C 4 -C 8 )alkylene- optionally substituted with up 
to four substituents independently selected from fluoro or (C 1 -C 4 )alkyl l 

-X-(C 2 -C 5 )alkylene-, 

-(C r C 5 )alkylene-X- t 
1 5 -(CrCaJalkylene-X-fCrCaJalkylene-, 

-(C r C 4 )alkylene-W-X-(C 0 -C 3 )aIkylene-, 

-(C 0 -C 4 )alkylene-X-W-(C 1 -C 3 )alkylene-, 

-(CrCsJalkylene-W-X-W^Ci-CaJalkylene-, wherein the two occurrences 
of W are independent of each other, 
20 -(C r C 4 )alkylene-ethenylene-(C 1 -C 4 )alkylene-, 

-(C 1 -C 4 )alkylene-ethenylene-(Co-C 2 )alkylene-X-(Co-C 5 )alkylene-, 

-(C 1 -C 4 )alkylene-ethenylene-(C 0 -C 2 )alkylene-X-W-(C r C 3 )alkylene-, 

-(CrC^alkylene-ethynylene-fCrC^alkylene-, or 

-(C r C 4 )alkylene-ethynylene-X-(C 0 -C 3 )alkylene-; 
25 W is oxy, thio, sulfino, sulfonyl, aminosulfonyh -mono-N-fCV 

C 4 )alkyleneaminosulfonyl-, sulfonylamino, N-(C r C 4 )alkylenesulfonylamino, 
carboxamido, N-(C r C 4 )alkylenecarboxamido, carboxamidooxy, N-(C r 
C 4 )alkylenecarboxamidooxy, carbamoyl, -mono-N-(C r C 4 )alkylenecarbamoyl, 
carbamoyloxy, or -mono-N-(C 1 -C 4 )alkylenecarbamoyloxy, wherein said W alkyl 
30 groups are optionally substituted on carbon with one to three fluorines; 

X is tetrahydrofuranyl or a five or six membered aromatic ring optionally 
having one or two heteroatoms selected independently from oxygen, nitrogen, and 
sulfur; said ring optionally mono-, or di-substituted independently with halo, (C r 
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C 3 )alkyl, trifluoromethyl, trifluoromethyloxy, difluoromethyloxy, hydroxyl, (C r 
C 4 )alkoxy, or carbamoyl; 

Z is carboxyl, (C r C 6 )aikoxycarbonyl, tetrazolyl, 1 ,2,4-oxadiazolyl, 5- 
oxo-1 ,2,4-oxadiazolyl, 5-oxo-1 ,2,4-thiadiazolyl, (C 1 -C 4 )alkylsulfonylcarbamoyl or 
5 phenylsulfonylcarbamoyl; 

K is (C 1 -C 8 )alkylene, thio(C 1 -C 4 )alkylene or oxy(C 1 -C 4 )alkylene, said 
(CrC 8 )alkylene optionally mono-unsaturated and wherein K is optionally mono-, di- or 
tri-substituted independently with fluoro, methyl or chloro; 

M is -Ar, -Ar^V-Ar 2 , -Ar^S-Ar 2 , -Ar^O-Ar 2 , -A^-S-fC, -C^-Ar 2 -, -Ar 1 - 
10 (Ci -C 3 )-S-Ar 2 - or -Ar 1 -^ -CaVS-^ -CaJ-Ar 2 wherein Ar, Ar 1 and Ar 2 are each 
independently a partially saturated, fully saturated or fully unsaturated five to eight 
membered ring optionally having one to four heteroatoms selected independently 
from oxygen, sulfur and nitrogen, or, a bicyclic ring consisting of two fused partially 
saturated, fully saturated or fully unsaturated five or six membered rings, taken 
1 5 independently, optionally having one to four heteroatoms selected independently 
from nitrogen, sulfur and oxygen; 

said Ar, Ar 1 and Ar 2 moieties optionally substituted, on one ring if the 
moiety is monocyclic, or one or both rings if the moiety is bicyclic, on carbon, nitrogen 
or sulfur with up to three substituents independently selected from R 1 , R 2 and R 3 
20 wherein R 1 , R 2 and R 3 are oxo, H, hydroxy, nitro. halo, (C r C 6 )alkoxy, (C r 

C 4 )alkoxy(C r C 4 )alkyl, (d-C 4 )alkoxycarbonyl, (C r C 7 )alkyl, (C 3 -C 7 )cycloalkyl, (C 3 - 
C 7 )cycloalkyl(C 1 -C 4 )alkyl, (C 3 -C 7 )cycloalkyl(C 1 -C 4 )alkanoyl, formyl, (CrCsJalkanoyl, 
(C r C 6 )alkanoyl(C r C6)alkyl, (C r C 4 )alkanoylamino, (CrC^alkoxycarbonylamino, 
sulfonamido, (C r C 4 )alkylsulfonamido, amino, mono-N- or di-N,N-(C r C 4 )alkylamino, 
25 carbamoyl, mono-N- or di-N,N-(C 1 -C 4 )alkylcarbamoyl, cyano, thiol, (C r C 6 )alkylthio, 
(C r C 6 )alkylsulfinyl, (C 1 -C 4 )alkylsulfonyl or mono-N- or di-N,N-(C 1 - 
C 4 )alkylaminosulfinyl; 

R 1 , R 2 and R 3 are optionally mono-, di- or tri-substituted independently 

on carbon with halo or hydroxy; and 
30 V is a bond or (CVC^alkylene optionally mono-unsaturated and 

optionally mono- or di-substituted independently with hydroxy or fluoro 
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with the proviso that when K is (C 2 -C 4 )alkylene and M is Ar and Ar is 
cyclopent-1-yl, cyclohex-1-yl, cyclohept-1-yl or cycloct-1-yl then said (C 5 -C 8 )cycloalkyl 
substituents are not substituted at the one position with hydroxy 

and with the proviso that 6-[(3-phenyl-propyl)-(2-propyl-pentanoyl)- 
5 amino]-hexanoic acid and its ethyl ester are not included. 

136. A pharmaceutical composition comprising: 

a. a therapeutically effective amount of a compound of claim 135 or a 
pharmaceutical^ acceptable salt or prodrug thereof; 

b. a therapeutically effective amount of 2-(4-methoxy-phenyl)-3-[4-(2- 
1 0 piperidin-1 -yl-ethoxy)-phenoxy]-benzo[bJthiophen-6-ol or a pharmaceutical^ 

acceptable salt thereof or 3-[4-(1 t 2-diphenyl-but-1-enyl)-phenyl]-acrylic acid or a 
pharmaceutical^ acceptable salt thereof and 

c. a pharmaceutical carrier. 

137. A method for treating a mammal having a condition which presents 
1 5 with low bone mass comprising administering to said mammal 

a. a therapeutically effective amount of a compound of claim 1 35 or a 
pharmaceutical^ acceptable salt or prodrug thereof; and 

b. a therapeutically effective amount of 2-(4-methoxy-phenyl)-3-[4-(2- 
piperidin-1-yl-ethoxy)-phenoxy]- benzo[b]thiophen-6-ol or a pharmaceutical^ 

20 acceptable salt thereof or 3-[4-(1 ,2-diphenyl-but-1 -enyl)-phenyl]-acrylic acid or 
pharmaceutical^ acceptable salt thereof. 

138. A kit comprising: 

a. a therapeutically effective amount of a compound of claim 135 or a 
pharmaceutical^ acceptable salt or prodrug thereof and a pharmaceutical^ 

25 acceptable carrier in a first unit dosage form; 

b. a therapeutically effective amount of 2-(4-methoxy-phenyl)-3-[4-(2- 
piperidin-1-yl-ethoxy)-phenoxy]- benzo[b]thiophen-6-ol or a pharmaceutical^ 
acceptable salt thereof or 3-[4-(1 ,2-diphenyl-but-1-enyI)-phenyl]-acrylic acid or a 
pharamceutically acceptable salt thereof and a pharmaceutical^ acceptable carrier in 

30 a second unit dosage form; and 

c. container means for containing said first and second dosage forms. 
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1 39. A method for treating a mammal in need of kidney regeneration comprising 
administering to said mammal a therapeutically effective amount of a compound of 
claim 135 or a pharmaceutically acceptable salt or prodrug thereof. 

140. A method for treating a mammal having a condition which presents with low 
5 bone mass comprising administering to said mammal a therapeutically effective 

amount of a compound of claim 135 or a pharmaceutically acceptable salt or prodrug 
thereof. 

141 . A pharmaceutical composition which comprises a therapeutically effective 
amount of a compound of claim 135 or a pharmaceutically acceptable salt or prodrug 

1 0 thereof and a pharmaceutically acceptable earner. 
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